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damages, so the above limitation or exclusion may not apply to you. 
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whole or part, be copied, photocopied, reproduced, translated or reduced to any 
electronic medium or machine readable form without prior consent, in writing, 
from Apple Computer Inc. 



© 1981 by Apple Computer Inc. 
10260 Band ley Drive 
Cupertino, California 95014 
(4ei8) 996-1010 

The word Apple and the Apple logo are registered trademarks of 
Apple Computer Inc. 



Reorder Apple Product #A2L0044 



WARNING: This equipment has been certified fo comply with the limits lor a 
Class B computing device, pursuant to Subpart J of Part 15 of FCC Rules. Only 
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Please read Ihls manual before attempting to install the Super Serial 
Card in ttic Apple Computer. Incorrect insfallotion could cause per- 
moneni damage to both the Super Serial Card and the Apple. 



RADIO AND TELEVISION INTERFERENCE 

The equipment described In this manual generates and uses radio 
frequency energy. If It Is not Installed and used properly. 
Chat is in strict accordance with our instructions, It may 
cause interference to radio and television reception. 

This equipment has been tested and complies with the limits for 
a Class B computing device in accordance with Che 
specifications in Subpart J of Part 15 of FCC rules. These 
rules are designed to provide reasonable protection against 
such Interference in a residential installation. However, 
there is no guarantee that the interference will not occur in a 
particular Installation. 

You can determine whether your computer is causing interference 
by turning It off. If the Interference stops, it was probably 
caused by the computer. If your computer does cause 
interference to radio or television reception, you can Cry to 
correct the interference by using one nr more of the following 
measures: 

- Turn the TV or radio antenna until the interference stops. 

- Move the computer to one side or the other of the TV or 
radio • 

- Move Che computer farther away from the TV or radio. 

- Plug the computer Into an outlet that is on a different 
circuit from the TV or radio. <That is, make certain the 
computer and Che TV or radio are on circuits controlled by 
different circuit breakers or fuses.) 

IE necessary, you should consult your dealer or an experienced 
radio/television technician for additional suggestions. You 
may find the following booklet prepared by the Federal 
Communications Commission helpful: 

"How to Identify and Resolve Radio-TV Interference Problems" 

This booklet is available from Che U.S. f^vernment Princing 
Office, WaahinRton, DC 20492, Stock number 0a4-3l30-0C345-4. 
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PREFACE 



The Super Serial Card (SSC) provides a two-way serial interface to a 
wide variety of devices, including printers, terminals, plotters, 
and other computers. All these devices can be connected to the SSC 
either directly or via ocdeto. 

The SSC replaces both the P8 and PSA variety of Apple II Serial 
Interface Card, although it does not manipulate all specific 
Apple II memory locations In the sane way. The SSC also replaces 
the Apple II Coramunicacions Card, and supports Terminal Mode. 
Finally, the SSC supports Apple II parallel interface card software 
commands. 

The Super Serial Card conforms to the Electronic Industries 
Association (EIA) Interface definitions A through E. (To obtain a 
copy of the EIA RS-232~C Standard, write to the EIA Engineering 
Repartnient, Electronics Industries Association, 2001 Eye Street, 
N.W., Washington, D.C. 20006.) 

The SSC can be configured to Che attached external device in three 
ways: (1) by setting switches on the card itself, (2) by typing in 
commands at Che keyboard under the Monitor, Integer BASIC, Applesoft 
or DOS, or <3) by issuing conunanda from assembly language, BASIC or 
Pascal programs. The SSC can be configured and operated by programs 
in Integer BASIC, APPLESOFT, Pascal, and assembly language. 

How you prepare, install and use Che Super Serial Card depends on 
what you connect Co tc: 

• Read Chapter I for unpacking and cable clamp preparation 
instrucClons. 

• If you are going to connect a printer, terminal or some other 
device directly Co Che SSC, then read the first four sections 
of Chapter 2. (Many commonly used switch settings are listed 
in Table 2-1 for your convenience.) You only need to read 
the section Printer Mode Commands of Chapter 2 If you need 
special commands to change the SSC's characteristics. 

• If you are going to connect a device to the SSC via a modem 
or similar communications equipment, then read Che first four 
sections of Chapter 3. (Switch settings for many 
Communications Mode applications are listed in Table 3-1.) 
You only need to read the section Communications Mode Commands 
of Chapter 3 If you need special commands Co change Che SSC's 
characteristics . 

• If you want Co use the Apple II as an unintelligent terminal 
connected via a modem, read the section Terminal Mode of 
Chapter 3. 

• Troubleshooting Hints are discussed in Appendix E. 
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The SSC also enulates ("imi taCes") Che Apple II Serial Interface 
Card (both Che P8 and F3A varieties), and supports many of the 
software commands used by the Apple II parallel printer interface 
card and the Apple II CoinrauiiicatlonE Card. These are all discussed 
In Appendix B. 

Chapter 4 explains how the SSC works, both in everyday terras {Serial 
Data Coniirajnication Simply Explained) and from an engineering 
viewpoint (Theory of Operation). The Theory of Operation section is 
keyed to the schematic diagram in Appendix C. Chapter 4 also 
contains a section on SSC modes and configurations. 

Appendix A discusses SSC firmware and its entry points tn Che SSC 
H.OH, Bs well as the Apple II menovy locations Che firmware uses. 

Appendix C conCalns SSC specifications and connecCor pin 
asalgnmenCB, and Its schematic diagram. 

Appendix D lists the ASCII codes and their equivalencs. Appendix E 
has troubleshooting hints. Appendix F explains the SSC error codes. 

A glossary explains the meaning of most important Cerms as Chey 
apply to Che SSC. 

The Reference Card summarizes Che switch settings and commands for 
the SSC Printer Mode and Communications Mode. 

Tliere are three ayrabola ChaC seC off information of special 
importance: 



This symbol points to a paragraph that contains especially 
useful information. 



Match out! This symbol precedes a paragraph that warns 
you CO be careful. 



This symbol precedes a warning that you are about to harm 
hardware or destroy data. 
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CHAPTER 1 

GETTING STARTED 



This chapter Cakes you Chrough Che firsC steps of getcing acquainted 
with your Super Serial Card (SSC). After unpacking the SSC and 
examining It, you will assemble the short internal cable <if it Is 
not already assembled) that connects the 10-pin cable socket on the 
SSC Co the 25-pin socket at the back of Che Apple II case. 



UNPACKING 



As you unpack your Super Serial Card (Figure 1-1), check the 
contents against the items described on the packing list. 

Fill out the pre-addressed warranty card and mail it In. If any 
items are missing, contact the dealer you purchased the SSC from. 

Yoij will need a shielded external cable (not provided as part of Che 
SSC package) to connect the external device — the printer, modem, 
terminal, or other computer — to your Apple II. Suitable cables are 
available through your Apple dealer. 




Figure 1-1. Photo of the Super Serial Card 
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A CLOSE LOOK 



Let's examine the Super Serial Card for a moment. Pick up the SSC 
carefully and put it on a flat surface oriented as shown in Figure 
l-l. Now use Figure 1-Z to help identify the chief parts of Che 
SSC. Those that you will have to deal with as you prepare it for 
installation are: 

• The jumper block . This ordinarily points toward the word 
TERMINAL; i£ you attach a modem to the SSC, you will turn this 
around so the arrow points toward the word MODEM (Chapter 3), 

• The switches . The left group is numbered from SWl-1 through 
SWl-7; the right group is numbered from SW2-I through SW2-7, 
You can see the characters "SWl" and "SW2" printed on the SSC. 

• The edse connector . It Is important not to touch the gold 
fingers on this connector; they must make a clean electrical 
contact in the Apple II connector slot when you install the 
SSC {Chapter 2 or Chapter 3). 

• The cable socket . The next section of this chapter explains 
how to install the short Internal cable between the SSC and 
the Apple II case. 
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Figure 1-2. Line Drawing of the SSC 

PREPARING CABLE AND CLAMP ASSEMBLY 

Before preparing and installing the SSC, you may need to prepare the 
clamp assembly for the internal cable that ulll go from the SSC to 
the back of the Apple II's case. Ilie components of this clamp 
assembly are shown in Figure 1-3. If these components are already 
assembled, skip to the next section. Attaching the Internal Cable to 
the SSC. 
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Figure 1-3. Components of Internal Cable and Clamp Assembly 

Lay the short cable down as shown In Figure 1-3. Pick up the clamp 
piece that has the word TOP stamped on one end. Hold this clamp 
piece with the word TOP facing away from you, and the oval cutout 
toward the smaller connector on the cable. Bend the cable slightly, 
and insert it into the oval cutout through the opening; then 
straighten the cable in the cutout so that It moves easily. 

The other clamp piece has flanges (Figure 1-3) and a rectangular 
opening that is closer to one end (its top end) than Co the other. 
Hold this clamp piece with its Cop end away from you and its flanges 
Eacing Che 25-pin connector end of Che cable. Then tilt the 
connecCor and feed It completely through the rectangular cutout. 

Now slide the two clamp pieces all the way down Che cable unCil they 
are right up against the 25-pln connector, and their screw holes 
line up with Che connector's screw holes. Slide Che washers onCo 
Che screws and then thread the screws a couple of turns into the 
lined-up holes. Don't screw them in very far. 



ATTACHING INTERNAL CABLE TO SCC 

This step In the preparation of your Super Serial Card is simple Co 
do, but you must do it carefully. 



It is very important to connect che cable to the SSC correctly. 
Improper connection of the cable to the SSC may result in 
damage Co Che Apple and Che SSC; such damage is NOT covered by 
your warranty. 

Lay the SSC down on a flat surface, component-side up and gold 
fingers at Che lower righc. Enaraine the 10-pln end of the cable! 
Che wires come out of the SIDE of the connector — the same side as 
the raised "key" in the plastic (Figure 1-3). Hold the connector so 
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the wires are on the side a«ay from the SSC, and insert the 
connector firmly into the cable socket along the right edge of the 
SSC. The raised "key" should slide into the groove in the cable 
socket (Figure 1-4). 



If the cable Is now jammed between the 10-pin cable socket and 
Che SSC board, the connector is plugged in backwards. Unplug 
the connector and reconnect it so Chat the cable is on the side 
AWAY from the SSC {Figure 1-5). 




Figure 1-4. Sliding the "Key" into the Groove 




Figure 1-5, Internal Cable Attached Correctly to SSC 
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CHAPTER 2 

PRINTER MODE 



This chapter explains how to prepare. Install and use the SBC in 
Printer Mode, and change the SSC'e activities via commands. 



PREPARING THE SSC FOR PRINTER MODE 

The SSC is ready to operate in Printer Mode when the jumper block 
and switches SWl-5 and SWl-6 are correctly positioned (Figure 2-1). 

If the triangle on the jumper block is pointing down toward the word 
HODEtl, remove the block (using an IC Extractor, iC necessary) and 
carefully reinsert it so the triangle is pointing toward TERMINAL. 

Using a pointed object, set switch SUl-5 OFF and switch KWI-6 ON as 
shown in Figure 2-1. 
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Figure 2-1. SSC Set for Printer Mode 



When the jumper block is pointing toward TKRMINAL, it is acting 
as a Modem Eliminator. Therefore, DO HOT connect a separate 
Modem Eliminator, or It will cancel the effect of Che jumper 
block, and the attached device will not work. 
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SETTING THE SWITCHES 



Use a pointed object, such as the tip of a ballpoint pen, to flip 
the appropriate tiny switches on the SSC. A switch is ON when the 
top of the switch rocker Is pushed In, and OFF when the bottom Is 
In. The following subsections explain what settings to use. 

COMMONLY USED SEHINGS 

Table 2-1 lists the switch settings you can use for direct 
connection, via the SSC, of some commonly used printers. Most 
printers can use any one of several setups. 



Printer 



Switch Settinsa, Cable Connections, Other Inforciatlon 



IDS 560 SHI ; OFF OFF OFF OB OFF ON ON ^W2! ON ON * * OFF OFF OFF 

Paper Tiger Printer Mode, HW Hndshk, 9600 baud, I stop bit, ** width 

IDS SWl : ON ON OFF OFF SU2 : OFF 

SSC/IDS pins: 3/3, 7/7, 20/20; all IDS jumpers removed 

NEC 5510 SVn : OFF ON ON ON OFF OFF OFF SU2: ON ON * * OFF OFF ON 

Splnwrltec P8A Mode, ETX/ACK, 1 20(t baud, 1 stop bit, ** line width 
MEG switches: OFF ON OFF OFF OFF OFF ON ON 
SSC/NEC pina: 2/2, 3/3, 7/7, 20/658; 4S5 tied on NEC end 
May need keystroke to force first ETX after powet-up. 

NEC 5510 SW1_: OFF ON ON ON OFF ON OFF SW2: ON ON * * OFF OFF ON 

Splnwriter Printer Mode, hardware handshake, rest same as above 
NEC switches: OFF ON OFF OFF OFF OFF ON ON 
SSC/NEC pins: 3/3, 6/668, 7/7, 20/20; 4&5 NOT tied 

Qume SW1_: OFF ON ON ON OFF ON ON SW2: ON OFF * * OFF OFF OFF 

Sprint 5 Printer Mode, HW Hndshk, 1200 baud, 1 stop bit, ** width 

Qume switches; 1Z00 baud, no modem; pins: 3, 4, 7, 20 
Qume asserts RTS and DTR only when ready to receive data 

Qume SWl : OFF OFF OFF ON OFF ON ON SW2: ON OFF * * OFF OFF OFF 

Sprint 9/35 Printer Mode, HW Hndahk, 9600 baud, 1 stop bit, ** width 
Qvune ETX-ACK/XON-XOFF switch set to ETX-ACK for HW Hndshk 



Table 2-1. Commonly Osed Switch Settings for Printer Mode 

BAUD RATE 

No matter what type of printer or terminal you connect to the SSC, 
the SSC is going to pass Information between the Apple II and the 
device at a certain prearranged speed, called the baud rate . Since 
the Apple 11 can usually send and receive infocniation faster than 
what Is connected to it, the simplest way to determine the baud rate 
l8 to consult the user manual for the device you will connect. Find 
out what rate is the fastest the device can handle {up to 19,200 
baud). Once you know this, you are ready to set the baud rate 
switches on the SSC. 
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Baud SHI-1 SWl-2 SWl-3 Sm-4 



Baud 



SWl-1 SWl-2 SWl-3 SWI-6 



50 

75 
110* 
135** 
150 
300 
600 



ON 
ON 
ON 
ON 
ON 
ON 
ON 



ON 

ON 

ON 

OFF 

OFF 

OFF 

OFF 



ON 

OFF 

OFF 

ON 

ON 

OFF 

OFF 



OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 



(* 109. 9Z) 



(** 134.58) 



1200 
1800 
2400 
3600 
4800 
7200 
9600 
19200 



OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 



ON 

OS 

ON 

ON 

OFF 

OFF 

OFF 

OFF 



ON 

ON 

OFF 

OFF 

ON 

ON 

OFF 

OFF 



ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 



Table 2-2. Baud Rate Switch Settings 



k5^ Hake sure the printer or Ceirmlnal you connect la set {with its 
V y own switches, dials or thumb wheels) to the SAME baud rate! If 

you don't, the SSC will send and receive unrecognizable 

garbage. 

DATA FORMAT AND PARITY 

The SSC sends each character {such as a "3" or an "F" or a Carriage 
Return) as a string of zeroes and ones ( bits ) . The way it can 
send a character In Printer Mode, using switch settings, is this: 

• first a single start bit to signal to the printer or 
cerrainal that a character is coming; 

• then a string of 8 data bits representing the character; 

• no error-checking parity bit ; 

• one or two stop bits to signal the end oE a character. 

For Printer Mode, the only aspect of the data format you can change 
with switch settings is whether to send one stop bit or two. If you 
set the baud rate switches to 50, 75 or 110 baud, set switch SW2-1 
OFF {two stop bits). For all other baud rates, set switch SW2~1 ON 
(one stop bit) unless the documentation for the device you are 
connecting specifies otherwise. 

The SSC does not send or check parity bits in Printer Mode unless 
you select some parity using Che <n>P command, eiqilalned later In 
this chapter. 

CARRIAGE RETURN DELAY 

If you cuniiucL j slow printer to the SSC, and it has no handshaking 
capability, you may need to set switch SW2-2 ON to cause the Apple 
II to wait 1/4 second after a Carriage Return {<CR>). This gives 



PRINTER MODE 7 



the print head assembly time to reposition to the beginning of the 
neict line. Otherwise, set switch SW2-2 OFF (no delay). 

Additional delay values (32 mB and 2 b) are available via the <n>C 
coramand described later in this chapter. 

LINE WIDTH AND VIDEO ON/OFF 

Switches SW2-3 and SW2-4 deterraine the printer or terminal line 
width and also turn the Apple II video screen on or off. 

IE you are connecting a printer to the SSC, select the appropriate 
switch settings for the numbee of characters the printer can fit on 
a line. If you set the line width to 40, the Apple II video screen 
is turned on, since it too can display 40 characters per line, and 
so can display an exact replica of what is being printed. 

If you plan to connect a terminal to the SSC, set the switches for 

the number of characters the terminal screen can display on a 

line — usually 72 or 80. For these line widths, the Apple II video 
screen Is off. 



Line Width 



Video Screen SW2-3 



SW2-4 



40 char/line 

72 char/line 

80 char/line 

132 char/line 



on 
off 
off 
off 



ON 
ON 
OFF 
OFF 



ON 
OFF 
ON 
OFF 



Table 2-3. Line Width and Video Switch Settings 



Tlie switch settings that turn off the Apple II video screen take 
effect only after PR# under BASIC or DOS. <CTRL-I> commands are 
still recognized, and cause the message APPLE SSC: to appear on the 
Apple II video screen. 

GENERATE <LF) OUT 

If you are connecting a printer to the SSC, check the printer's user 
manual to see if it automatically generates a linefeed (<LF>) after 
a carriage return (<CR». If it does not, set switch SU2-5 ON. 

If your printer does automatically generate a linefeed after a 
carriage return, or If you are connecting sOToe other device that 
does not need automatic linefeed generation, set switch SW2-5 OFF. 

SPECIAL SWITCHES 

Switch SW2-6 controls forwarding of interrupts to the Apple II. 
Since the Apple II and 11+ do not handle interrupts, set SW2-6 OFF. 
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Normally, switch SWl-7 is ON and switch SW2-7 Is OFF. In the rare 

cases where the device uses pin 19, Secondary Clear To Send, In 

place of pin 4 or 20, Clear To Send, set SWl-7 OFF and SW2-7 ON. 

Your Super Serial Card is now ready to inatall and use in Printer 
Mode . 



INSTALLATION PROCEDURE 

This section explains how to install the SSC and its internal cable 
in the Apple II. If the cable clamp is not already assembled, do so 
now, following the instructions given in Chapter 1. 



Before connecting or disconnecting anything on the Apple, turn 
off the power with the switch at the back left corner of the 
Apple case. THIS IS ABSOLUTELY NECESSARY. If you try to 
connect or disconnect anything from the inside of your Apple 
when the power is on, you are likely to damage the circuits. 

Do not unplug the Apple, just turn It off. If you unplug the Apple, 
you will isolate it from earth ground and leave it vulnerable to 
static discharges. 

Remove the Apple cover by pulling up on Che two back corners of the 
cover until the two corner fasteners pop apart. Slide the cover back 
until It is free of the case and then lift the cover off. 

Look inside the Apple and locate the power supply case--the 
rectangular metal box along the left inside the Apple 11. To avoid 
damaging the SSC, touch the power supply case with one hand; this 
discharges any static charge that may be on your clothes or body. 

Along the back inside edge of the Apple you will see eight long 
narrow slots called connector slots . The connector slots are 
numbered from 9 at the left to 7 at the right. The numbers are 
printed along the back edge behind the connector slots. For use 
with Pascal, install the SSC in slot #1 for a printer, or slot #3 
for a terminal. For use with BASIC, install the SSC in any slot 
from #1 through #7. 



Handle the Super Serial Card as you would handle an expensive 
phonograph record. Grasp It only by the corners or edges, and 
do not touch the components or pins, especially the gold 
fingers on the edge connector. 

There are three deep notches along the back of the Apple II case. 
Temporarily set the SSC down near the desired slot. Then take the 
clamp assembly and slide it down into the notch closest to the slot 
that the SSC will be in. Tighten the screws until the connector 
assembly can no longer be moved In the opening. 



PRINTER MODE 9 




Grasp the upper corners of the SSC and insert the gold fingers of 
the edge connector into the slot in the back of the Apple, rear edge 
first. Gently push the front edge of the card down until it is 
level and firmly seated. 

Note that the outer ends of the screws In the clamp assembly can act 
sa nuts. They are threaded and can receive screws from the printer 
or terminal connector, to ensure a good connection with the Apple. 




Figure 2-2. SSC in Slot #1 and Clamp AsBenibly in Notch 



Slide the Apple case top plate In place and press down on Che rear 
corners until the corner fasteners pop into place. The Super Serial 
Card is now installed. 

EXTERNAL CABLE AND CONNECTOR 

The SSC cable connector you installed in the notch Is a standard 
DB-25 connector with 25 pins. Ten pins of the connector are 
connected internally to the SSC. Connector pin asBlgnments are 
listed in Appendin C. 

You will need a cable to connect your external device to the SSC 
connector on the Apple II. Shielded cables with 25-pin connectors 
on one end are available from your Apple dealer. 

The cable must have internal shielding, with the shielding properly 
terminated at both ends, to prevent electromagnetic interference to 
nearby radios, television sets, and communication equlpraent. This 
shielding Is necessary for the systera to comply with Class B Federal 
Communications Commission limits as defined by Subpart J of Part 15 
of the FCC rules. Unshielded cables are not recommended. 



Make sure that all devices are connected to the same grounded 
AC power circuit {three-wire wall outlet) as the Apple II. 
Connecting ungrounded equipment to your Apple II can cause 
severe electrical damage. 
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USING THE SSC IN PRINTER MODE 

Printer llode allows you to use the SSC with a local (that is, 
directly connected) printer or terminal, as well as other local 
serial devices. After installing the SSC, you can control its 
operation from a BASIC, Pascal or assembly-language program, or even 
directly from the keyboard. The two parts of this section explain 
the easiest way to get the SSC up and running from the keyboard with 
a printer or terminal. 

WITH A PRINTER 

To use the SSC with a printer, do the following: 

• Make sure the jumper block points toward TERMINAL. 

• Under BASIC or DOS, boot the Apple II and then type in PRSs to 
send output to the printer (with the SSC in slot s). 

• Under Pascal, boot the Apple II and then use the FCller 
T(ransfer command to send output data to #6: or PRINTER: 
(with the SSC in slot #1). 

• If the printer doesn't work, refer to Appendix E for 
troubleshooting hints, or consult your Apple dealer. 

WITH A TERMINAL 

To use the SSC with a terminal, do the following: 

• Make sure the jumper block points toward TERMINAL. 

• Under BASIC or DOS, boot the Apple II and then type in PR#s 
and IN#s to route both input and output through the terminal 
(with the SSC in slot He). 

• Under Pascal, boot the Apple II and then use the terminal as 
the input/output console <with the SSC in slot ^3). 

• If the terminal doesn't work, refer to Appendix E for 
troubleshooting hints, or consult your Apple dealer. 



PRINTER MODE COMMANDS 

You can issue any of the commands described in this section by 
embedding them in a computer program. Under BASIC, DOS or the Apple 
Monitor, you can also enter them directly at the Apple (or terminal) 
keyboard. 
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In B BASIC program, put the control character and command In a PRINT 
scacement. In a Pascal prograra. Issue the conmiand in a V/RITF. or 
HRITF.LN statement. 

When you enter Che command character (usually <CTRL-I>; see belcw), 
the prompting message APPLE SSC: appears on the display screen. 
Subsequent characters, up to <RETURH>, «111 be interpreted as an SSC 
CQmraand. Pressing the left arrow key before pressing <RE'niRN> 
cancels the command and causes the APPLE SSC: prompt to reappear. 

Many of these commands override the physical switch settings on the 
SSC. This makes it unnecessary to open the Apple II case and 
manually flip the SSC switches. To change the values back to the 
physical switch settings, reboot or reset the Apple II, or type in 
the Reset command described below. 

COMMAND FORMATS 

All commands are preceded by the Printer Mode command character 
(usually <CT1U.-I>, see below) and followed by <RET1IRN>. The 
notation <CTRL-I> means "hold down the CTRL key while pressing I." 
There are three types of coimnand formats; 

• a number <n> followed by an uppercase letter (for example, 4D 
to set Data Format 4) 

• simply an uppercase letter (for example, R to Reset the SSC) 

■ an uppercase letter followed by a space and then either E to 
Enable or D to Disable a feature (for example, L D to Disable 
automatic generation of linefeed characters) 

The allowable range of <n> Is given In each command description (next 
section). The choice of Enable or Disable 1b indicated as <E/D>. 



I 



:^l 



^1 

■. 2] 

II 



4 



.; J 



If you want to change the command character from <CTRL-I> to 
<CTRL-somethIng else>, type <CTRL-I>-:cTRL-some thing else>. For 
example, to change the coranand character to <CTRL-W>, type 
<CTRL-I><CTfiL-W>. To change back, type <CTRL-W><CTRL-I>. No 
<RETURN> is required after either of these commands. 

The command character <CTRL-I> ia ASCII code 9. Here is how to 
generate this character in BASIC and Pascal: 



Integer BASIC: 
Applesoft BASIC: 
Pascal: 



PRINT "*command" *eiiibedded <CTRL-I> 
PRINT CHRSO): "command" 
WRITELN (CHR{9), 'command'); 



PRINTER MODE COMMAND SUMMARY 

Table 2-4 is a summary of the commands available in Printer Hode. 
Some details, explained fully in the remainder of this chapter, have 
been omitted from the table for the sake of brevity. Commands 
marked with an asterisk are not supported by Pascal. 



The underscore character (_) before the <E/D> in Enable/Disable 
commands Is merely a reminder that a space is required there. 

The SSC checks only numbers and the first letters of commands and 
options. All such letters must he uppercase. Further letters, 
which you can add to assist your memory, have no effect on the SSC 
For example, X(OFF E{nable Is the same as X E. The SSC ignores 
invalid commands. 

THE COMMAND CHARACTER 

Tlie normal command character in Printer Hode is <CTRL-I> (decimal 9; 
Appendix D). Vou can send the command character Itself through the 
SSC by typing it twice in a row: <CTRL-I><CTRI,-I>; no <RETURN> is 
required after this command. This special coinraand allows you to 
transmit the command character without affecting the operation of 
the SSC, and without having to change to another command character 
and then back again later. 
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Format 


Command Name 


Values 


Interpretation 




<n>B 


Baud Rate 


? - 15 


see Table 2-5 




<n>C 


<CR> Delay 


1 
2 
3 


no delay 

32 milliseconds 

250 milliseconds (1/4 sj 

2 seconds 




<n>D 


Data Format 



1 
2 
3 
4 
5 
6 
7 


8 data bits, 1 stop bit 

7 data bits, 1 stop bit 

6 data bits, 1 atop bit 

5 data bits, 1 stop bit 

8 data bits, 2 stop bits 

7 data bits, 2 stop bits 

6 data bits, 2 stop bits 
5 data bits, 2 stop bits 




<n>F 


<FF> Delay 



1 
2 
3 


no delay (default) 

32 milliseconds 

250 milliseconds (1/4 s) 

2 seconds 




<n>L 


<LF> Delay 



1 
2 
3 


no delay (default) 

32 milliseconds 

250 mlllisecondB (1/4 s) 

2 seconds 




<n>P 


Parity 


0,2.4.6 
1 
3 
5 
7 


no parity (default - 0P) 

odd parity 

even parity 

MARK (parity bit always 1) 

SPACE (parity bit always 0) 




* <n>T 


Translate 
Lowercase (LC) 



1 
2 
3 


change LC to UC (default) 
leave LC (possible garbage) 
LC to UC inverse; leave UC 
LC to UC; UC to Inverse 




* C 

- R 
Z 


Column Overflow 
Reset the SSC 
Zap <CTRL> 




auto-<CR> at column's end 
reset SSC + PRflP and 1N#0 
Ignore all <CTRL> commands 




F <E/D> 
L <E/D> 
M <E/D> 

* T <E/D> 
X_<E/D> 

* Not Hvlpp 


Find Keyboard 
Generate a.F> Out 
Mask <LF> In 
Tab In BASIC 
XOFF Recognition 
orted by Pascal. 


E or D 
E or D 
E or D 
E or D 
E or D 


accept keyboard entries 
send <LF> out after <CR> 
drop <LF> in after <CR> 
recognize BASIC tabs 
detect XOFF; await XON 





Table 2-4. Printer Mode Commands 
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COMMANDS THAT CHANGE SWITCH SETTINGS 

The group of commands discussed in this section either directly 
override the SSC switch settings, or affect related behavior of 
the SSC. The Reset command restores the switch selections. 

Baud Rate-<n>B 

This command overrides the physical settings of swiCchea SWl-1 
through SWl-4 on the SSC. For example, to change the baud rate to 
135 baud, type in <CTRL-I>4B<RETURN>. 



<n> = 


SSC Baud Rate 


<n>= 


SSC Baud Rate 





use SWl-1 to SWl-4 


8 


1200 


1 


50 


9 


1800 


2 


75 


10 


2400 


3 


109.92 (110) 


U 


3600 


4 


134,58 (135) 


12 


4800 


5 


150 


13 


7200 


6 


300 


14 


9600 


7 


600 


IS 


19200 



Table 2-5. Baud Rate Selections 



Data Format-<n>D 



With this command you can override Che settings of switch SW2-1. 
The table below shows how nany data and stop bits correspond to each 
value of <n>. For eifaTaple, <CTRL-I>2D<RETURH> causes the SSC to 
transmit each character in the form: one start bit (always 
transmitted), six data bits, and one stop bit. 



<n>- 



Data Bits Stop Bits 



1 

1 

1 

I 

2 (1 with Parity options 4 through 7) 

2 

2 

2 (1-1/2 with Parity options through 3) 



Table 2-6, Data Format Selections 



Parity-<n>P 



You can use this command t.a determine the kind of parity the SSC is 
to generate when sending data and check for when receiving data. In 
general, parity checking is not needed in Printer Mode. However, 
there are five parity options available (Table 2-4). 
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<ri>= 



Parity to Use 



$, 2, It at 6 none (default value) 

1 odd parity (odd total number of ones) 

3 even parity (even total number of ones) 

5 MARX parity (parity bit always 1) 

7 SPACE parity (parity bit always 0) 



Table 2-7. Parity Selections 



For example, type <CTKL-1>1P<RETURN> to cause the SSC to tranamlt 
and check for odd parity. Odd parity means that the high bit of 
every character is if there Is already an odd number of I bits 
in that character, or i if there is otherwise an even number of 

I bits in the character, making the total always odd. This is an 
easy (but not foolproof) «ay to check data for transmission errors. 
Parity errors are recorded in a status byce (Appendix F). 

Set Time Delay-<n>C, <n)L, <n>F 

Some printers are slow and do not provide a "printer busy" or 
handshake signal to the Apple II. The <n>C coraraand causes the Apple 

II to delay a specified amount of time, after sending a carriage 
return character, before sending another group (usually another line) 
to it. This gives the print head enough time to return to the left 
side of the page so it is ready to continue printing. 

The <n>C command overrides the setting of switch SW2-Z on the SSC. 
That switch provides only two choices: no delay or a 250 millisecond 
delay. 

The <n>L command allows time after a linefeed character for a printer 
platen to turn so the paper is vertically positioned to receive the 
next line. 

The <n>F command allows time after a form feed character for the 
printer platen to move Che paper form to the top of the next page 
(typically a longer time than a linefeed). 



<n>= 



Time Delay 



none 

32 milliseconds 

25^ milliseconds (1/6 second) 

2 seconds 



Table 2-8. Time Delay Selections 



=1 

s 
a 



X 
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Consult the user manual for the printer to find out how much time it 
takes to move its print head and platen, and so to determine an 
appropriate set of values for these three delays. The idea is to 
have at least enough time for the printer parts to move the required 
distance, but not so much time that overall printing speed is slowed 
down drastically. A typical set for a VERY slow printer would be 
<CTRL-I>2C<REnjRN>, <CTRL-1>2L<RETURH> , <CTRL-I>3F<RETURN>; that is, 
the SSC waits 250 milliseconds after transmitting carriage returns, 
250 milliseconds after transmitting linefeeds, and 2 seconds after 
transmitting form feed characters. 

Generate <CR> On Column Overf!ow-C 

Typing <CTR1-I>C<RETUHN> causes the SSC to generate a carriage 
return character automatically any time the column count exceeds the 
printer line width. 



Once this is on, only clearing the high-order bit at location 
S578+E (where s is the slot the SSC is in) can turn this option 
back off. This option is normally off. 



Generate <LF> Out-L_<E/D> 



You can use this command to have the SSC automatically generate and 
transmit a linefeed character after each carriage return character. 
This overides the setting of switch SW2-5. For example, you can 
type <CTRL-I>L E<RE'njRN> to cause your printer to print listings or 
double-spaced manuscripts for editing. 

Mask (Suppress) <LF> ln-M_<E/D> 

If you type <CTHL-I>H E<RETUHN>, the SSC will suppress any incoming 
linefeed character that immediately follows a carriage return 
character. 

Reset ttie SSC-R 

Typing <CT[<L-I>R<RETUHN> has the same effect as sending a PRffC and 
an IN#0 to a BASIC program and then resetting the SSC. This 
keyboard command cancels all previous commands to the SSC and puts 
the physical switch settings back into force. 

OTHER COMMANDS 

The commands described here affect the handling of characters and 
tabs. The Translate command determines how characters will appear 
on the video screen. The Z and F commands prevent the SSC from 
responding to control characters or ALL characters coming from the 
keyboard, respectively. The X comnand causes the SSC to respond to 
the XON/X07F software protocol. Finally, the T command Implements 
the tabbing feature of BASIC. 
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Translate Lowercase Characters-<n)T 

The Apple II Monitor "tcanslaCes" all incoming lowercase characters 
into uppercase ones before sending them Co Che video screen or to a 
BASIC program. The SSC offers four translation options; 



<n>= 



What Co Do with Lowercase Characters 



Change all lowercase characters to uppercase ones before 
passing them to a BASIC program or to the video screen. 
ThiB is Che way Che Apple II monlCor handles Icwercase. 

Pass along all lowercase characCers unchanged. The 
appearance of the lowercase characters on the Apple II 
screen Is undefined (garbage). 

Display lowercase characters as uppercase inverse characters 
(that is, as black characters on a white background). 

Pass lowercase characters to programs unchanged, but display 
lowercase as uppercase, and uppercase as inverse uppercase 
(that is, as black characters on a white background). 



I 



-9 

-:3 



m ^ 



! ^ 



until the SSC receives an XON (decimal 17; Appendix D) from the 
device, signalling the SSC to continue transmission. In Printer 
Mode, the default value of this command is X D. 



In Printer t-lode , full duplex communication may not work with 
XOFF recognition turned on, ao be careful. 

Tab in BASIC-T_<E/D> 

If you type in <CTBL-I>T e<RETURN>, the BASIC horizontal position 
counter Is left equal to the column count. All TABs work, Including 
back-tabs. TABs beyond column 40 require a POKE to location 36, as 
usual. Commas only work as far as column 40, and BASIC programs 
will be listed in 40-coIuinn format. 



Table 2-9. Lowercase Character Displays 

Zap (Suppress) Control Characters-Z 

Typing <CTRL-I>Z<RETURN> prevents Che SSC from recognizing any 
further control characters (and hence commands) whether coming from 
Che keyboard or contained In a stream of characters moving through 
the SSC. 

If you issue the Z command described here, all further commands are 
Ignored; this is useful If the data you are transmiCCtng contains 
hic paCCerns that the SSC can mistake for control characters. 

k5!?) "^^ only way to reinstate command recognition after the Z 

^ — ^ command is to reinitialize Che SSC, or clear the high-order bit 

at location S5F8+S (where s is the slot in which the SSC Is 

Installed). 

Find Keyboard-F_<E/D> 

You can protect incotr.ing data from disruption by keystrdtes with 
this command. For example, you can include an F D command in a 
program, followed by a routine that retrieves data coming in through 
the SSC, followed by F E later in the program. Default is F E. 

XOFF Recognition-X_<E/D> 

Typing <CTRL-I>X E<RETURN> causes the SSC to look for any XOFF 
(decimal 19; Appendix D) character coming from a device attached to 
the SSC, and to respond to it by halting cranamisaioii of characters 
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CHAPTER 3 

COMMUNICATIONS MODE 



This chapter explains how to prepare, ioGCall and use che SSC In 
Communications Mode, and change the SSC'e activities via commands. 



PREPARING THE SSC FOR 
COMMUNICATIONS MODE 

The SSC is ready to operate In Communications Mode when the jumper 
block and switches SWl-5 and SWl-6 are correctly positioned. 

If the triangle on the jumper block is pointing up toward the word 
tlODEH, remove the block (using an IC Extractor, if necessary) and 
reinsert It with the triangle pointing toward MODEM (Figure 3-1). 

Using a pointed object, set switches SWl-5 and SWl-6 both ON as 
shown In Figure 3-1. This puts the SSC in Communications Mode. 



Swiltnes 



II 



AC I A 



[^^^ 



A[ 



czriim czn 



ROM 



D 



Cdg9 Corinacior i 



-1 mil I II III! ml 

Figure 3-1, SSC Set for Communications Mode 
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SETTING THE SWITCHES 



Use the tip of a ballpoint pen or sorae other sharp object to flip 
the appropriate tiny switches on the SSC. A switch Is OH when the 
top of the switch rocker is pushed in. The following subsections 
explain what settings to use. 

COMMONLY USED SEHINGS 

Table 3-1 lists the switch settings you can use for connection to 
various devices and services via the SSC and a modem. 

Application Switch Settings, Cable Connections, Other Information 

Apple II SW1_: ON OFF OFF ON ON ON ON SW2: ON ON * * OFF OFF OFF 

via modem Coram Mode, 300 baud, 8 data, 1 stop, * * parity 

If using SSC in each Apple, set both the same; for local 
connection, second Jumper block points Coward TEMdNAL. 

Apple III SHI : ON OFF OFF ON ON ON OH SWZ: ON ON * * OFF OFF OFF 

via tiiodem Coram Mode, 300 baud, 8 data, 1 stop, * * parity 

Set Apple III RS-23Z-C Device Control Block to same 
values (See Apple III Standard Device Drivers manual). 

Printer SHI ; ON OFF OFF ON ON ON ON SW2: ON OFF * * OFF OFF OFF 

via modem Coram Mode, 300 baud, 7 data, 1 stop, * * parity 

Baud rate is limited by modem and transmission lines; 
some modems can also use 1200 baud; SWl-7 is always ON, 
and SW2-7 is always OFF; SCTS hookup is at remote modem. 

Dow Jones SUl: ON OFF OFF ON ON ON ON SH2: ON OFF - ON OFF OFF OFF 

News and Comra Mode, 300 baud, 7 data, 1 atop, no parity 

Quotes Sample prograni at end of this chapter sets same traits. 

Reporter Use T conunand for Terminal >k)de operation. 

Table 3-1. Commonly Used Switch Settings for Communications Mode 



flake sure that Che settings on the SSC, modera and remote device are 
all cnmpatible. Successful operation using a modem depends on this. 

After setting the switches on the SSC, you can go on to the next 
major section of this chapter. Installation Procedure. 

BAUD RATE 

No matter what kind of modem and remote device you connecC Co Che 
SSC, the SSC la going to pass Information between the Apple II and 
the device at a certain prearranged speed, called the baud rate . 
Since the Apple II can usually send and receive infonnation faster 
than whaC is connecCed to It, the simplest way to deCerroine the 
maximum baud rate you can use is Co consulC Che user manual for Che 
modem and remote device you will connect. Find out what rate Is the 
fastest they both can handle. Once you know this, you are ready Co 
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set the baud rate switches on Che SSC. 
the correcC switch positions. 



The following table shows 



Baud 5H1-1 sm-2 SHl-3 SWl-4 



Baud 



SWl-1 SWl-2 SWl-3 SWl-i 



50 

75 
110* 
135** 
150 
300 
600 



ON 
ON 
ON 
ON 
ON 
ON 
ON 



ON 

OS 

ON 

OFF 

OFF 

OFF 

OFF 



ON 

OFF 

OFF 

ON 

ON 

OFF 

OFF 



OFF 

OH 

OFF 

ON 

OFF 

ON 

OFF 



(* 109.92) 



(** 134,58) 



1200 
1800 
2400 
3600 
4800 
7Z00 
9600 
19200 



OFF ON 

OFF ON 

OFF ON 

OFF ON 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 



ON 

ON 

OFF 

OFF 

ON 

ON 

OFF 

OFF 



ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 



Table 3-2. Baud Rate Switch Settings 



f<T>) If you are connecting a printer or terminal at the other end of 
^ — ^ the modem, make sure Chat it is set (with Its own switches, 
dials or thumb wheels) Co the SAKE baud rate! If you don't, 
the SSC will send and receive unrecognizable garbage. 

DATA FORMAT AND PARITY 

The SSC sends each character {such as a "7" or an "H" or a "?") as a 
string of zeroes and ones ( bits ). The way it can send a character 
in Communications Mode, using switch settings, is this: 

• first a single start bit Co signal to Che printer or 
terminal that a character is coining; 

• then a string of 7 or 8 data bits representing the character; 

• possibly a parity bit for error checking; 

• lastly one or two stop bits that signal the end of a 
character. 

For Communications Mode, you can use switch settings to change three 
aspects of the data format: the number of data bits, the number of 
stop bits, and the kind (if any) of parity bit to send. SwiCchea 
SW2-1 through SW2-4 determine the data format as shown In this table. 



Stop 

Bits SW2-1 



Data 

Bits SW2-2 



Parity 

Bits SW2-3 SH2-4 



ON 
OFF 



ON 
OFF 



none 

odd 

even 



ON 
ON OFF 

OFF OFF 



Table 3-3, Data Format Selections 
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If SW2-1 Is OFF, the number of stop bits will be 1 instead of 2 if 
both 8 data bits (SW2-Z ON) and a parity bit CSWZ-6 OFF) have been 
selected. 

To determine the correct combination of switch settings, consult the 
literature describing the device or timesharing service you plan Co 
connect to Che SSC in this mode. 

The most commonly used format for ASCII data is: 7 data bits, I 
stop bit, and no parity bit (SW2-1 and SW2-4 ON; SW2-Z OFF). 

If you sec the data rate switches to 50, 75 or 110 baud, choose a 
B«ICch combination that specifies 2 stop bits; for all data rates 
135 baud or higher, use I stop bit (switch SW2-1 ON), unlees device 
or timesharing service literature specifies otherwise. 

To set Che SSC for a data format different from those shown in 
this table, or to change Che data format temporarily, use Che 
SSC commands described later In this chapter. 

GENERATE <LF) OUT 

If the remote device {for example, a faraway printer) does noC 
automatically generate linefeeds after carriage reCurns, and it 
desperately needs them, then set switch SW2-5 ON. Otherwise set 
SWZ-5 OFF. 

In CommunicaclonB Mode, the SSC autoraaCically discards incoraing 
linefeeds that iraraedlately follow carriage returns, unless you use 
the M D command as described later in this chapter. 

SPECIAL SWITCHES 

Switch SW2-6 controls forwarding nf interrupts to the Apple II. 
Since the Apple II and 11+ do not handle Interrupts, set SW2-6 OFF. 

For Communications Mode, set SWi-7 ON and SW2-7 OFF. 

Your Super Serial Card is now ready to install and use In 
Communications Mode. 



INSTALLATION PROCEDURE 



This section explains how to Install the SSC and its Internal cable 
in the Apple II. If the cable clamp is noC already assembled, do so 
now, following the instructions given in Chapter 1. 






Before connecting or disconnecting anything on the Apple, turn 
off the power with the switch aC che hack left corner of Che 
Apple case, THIS IS ABSOLUTELY NECESSARY. If you cry to 
connect or disconnect anything from Che Inside of your Apple 
when Che power is on, you are likely Co damage the circuits. 

Do not unplug the Apple, just turn It off. If you unplug Che Apple, 
you will Isolate It from earth ground and leave it vulnerable Co 
sCatic discharges. 

Remove the Apple cover by pulling up on the Cwo back corners of Che 
cover until the Cwo corner fasteners pop apart. Slide Che cover back 
until it is free of the case and Chen lift the cover off. 

Look inside the Apple and locate the power supply case — Che 
rectangular meCal box along the lef C inside the Apple II. To avoid 
damaging the SSC, touch the power supply case with one hand; chis 
discharges any sCaCic charge that may be on your clothes or body. 

Along the back inside edge of Che Apple you will see eight long 
narrtjw slots called connector slots . The connector slots are 
numbered from ac che left to 7 at Che right. The numbers are 
printed along the back edge behind Che connector slots. For use 
with Pascal and a modem, install the SSC in slot #2. For use with 
BASIC, install the SSC in any slot from #1 through #7. 



Handle the Super Serial Card as you would handle an expensive 
phonograph record. Grasp IC only hy che corners or edges, and 
do noC Couch the componenCs or pins, especially Che gold 
fingers on the edge connector. 

There are three deep notches along the back of the Apple II case. 
Temporarily set the SSC down near the desired slot. Then Cake Che 
clamp assembly and slide Ic down into the notch closest to the slot 
that the SSC will he in. Tighten Che screws until the connector 
assembly can no longer be moved In the opening. 

Grasp the upper corners of the SSC and Insert the gold fingers of 
the edge connector into the slot in Che back o£ the Apple, rear edge 
first. Gently push the front edge of the card down until It Is 
level and firmly seated. Figure 3-2 shows how the SSC looks when 
installed In slot #2. 

Note that the outer ends of the screws in Che clamp assembly can acC 
as nuCs. They are threaded and can receive screws from the printer 
or Cerminal connector, to ensure a good connection with the Apple. 
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Figure 3-Z. SSC In Slot S2 and Clamp Assembly in Notch 



Slide the Apple case top plate in place and press down on the rear 
corners until Che corner fasCenera pop into place. The Super Serial 
Card Is now Installed. 

EXTERNAL CABLE AND CONNECTOR 

The SSC cahle connector you Installed In the notch is a standard 
DB-25 connector with 25 pins. Ten pins of the connector are 
connected Internally to Che SSC. 

You will need a cable to connect the modem or other device to Che 
SSC connector on Che Apple II. Cables with 25"pin connectors on one 
end are available from your Apple dealer. 

The cable must have internal shielding, vlth the shielding properly 
terminated at both ends, to prevent electromagnetic interference Co 
nearby radios, television sets, and communication equipment. This 
shielding is necessary for the system to comply with Class B Federal 
Coramunicacions Commission limits as defined by Subpart J of Part 15 
of the FCC rules. Unshielded cables are not recommended. 



Make sure that all devices are connecCed Co Che same grounded 
AC power circuic (three-wire wall outlet) as the Apple II. 
Connecting ungrounded equipment to your Apple 11 can cause 
severe electrical damage. 



USING SSC IN COMMUNICATIONS MODE 

Communications [lode allows you to use the SSC with a modem, connected 
to a remote device (such as a remote printer, terminal, or other 
computer). After installing the SSC, you can control its operation 
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from a BASIC, Pascal or assembly-language program, or even directly 
from Che keyboard. To use the SSC in Communications Mode, do the 
following: 

• Make sure the Jumper block points toward MODEM. 

■ Under BASIC or DOS, boot the Apple II, and then type in PRfla 
and IN#s to route input and output, respectively, to and from 
the remote device. (The SSC is in slot 8.) 

• Under Pascal, boot the Apple II and Chen use #7: or KEMINi 
for input, and IIS: or REMOUT: for output. (The SSC is in 
slot il2.) 

• If the modem and remote device don't work, refer to Appendix E 
for troubleshooting hinCs, or consult your Apple dealer. 



COMMUNICATIONS MODE COMMANDS 

You can issue any of the commands described in this secCion by 
embedding them in a computer program. Under BASIC or DOS, you can 
also enter them directly at the Apple (or remote terminal) keyboard. 

In a BASIC program, put the control character and command in a PRINT 
statement. In a Pascal program, embed Che command in a WRITE or 
WRITELK ataCemenC. 

Before keyboard entry of these commands has any effect on the SSC, 
you must first issue an IN#s command (with the SSC in slot s). When 
you then enter Che command character (usually <CTRL-A>, see below), 
the prompt APPLE SSC: appears on the display screen. Subsequent 
characters up to <RETURN> will be interpreted as an SSC command. 
Pressing the left arrow key before pressing <B.ETURH> cancels the 
command and causes the APPLE SSC; prompt Co reappear. 

Many of these commands override the physical switch settings on the 
SSC. This makes it unnecessary to open the Apple 11 case and 
manually change the SSC switch seCtings. To change the values back 
to the physical switch settings, reboot or reset the Apple II, or 
type in the Reset command described below. 

COMMAND FORMATS 

All commands are preceded by the Coninunl cat ions Mode command 
character (usually <CTRL-A>, see below) and followed by <REIURN>. 
The notation <CTRL-A> means "hold down the CTRL key while 
pressing A." There are three types of command formats: 
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• a number <n> followed by an uppercase letter (for example, 
4D to set Data Format 4) 

• simply an uppercase letter (for example, R to Reset tlie SSC) 

• an uppercase letter followed by a space and then either E to 
Enable or D to Disable a feature (for example, L D to 
Disable automatic generation of linefeed characters) 

The allowable range of <n> Is given in each command description 
below. The choice of Enable or Disable is written as <E/D>. 



The underscore character (_) before the <E/D> In Enable/Disable 
commands is merely a reminder Chat a space is required there. 

The SSC checks only numbers and the first letters of commands and 
options. All such letters must be uppercase. Further letters, 
which you can add to assist your memory, have no effect on the SSC. 
For example, E(cho E(nable ts the same as F, E. The SSC ignores 
Invalid commands. 

THE COMMAND CHARACTER 

The normal command character in Communications Mode is <CTRL-A>. 
You can send the conimand character Itself through the SSC by typing 
it twice in a row: <CTRL-A><CTRL-A> (no <RETURN> necessary). This 
special command allows you to transmit the command character without 
affecting the operation of the SSC, and without having Co change to 
another command character and Chen back again later. 

If you want to change the command character from <CTRL-A> to 
<CTRL-some thing else>— for example, <CTRL-U>~-ty pe <CTRL-A><CTRL-W> . 
To change back, type <CTRL-U><CTRL-A> . No <RETURN> is required 
after either of these commands. 



Do not change the control character to <CTRL-S>, <CTRL-T> or 
<CTRL-R>, since in Communications Mode the SSC interprets these 
as special control commands from a remote device. 



:H^ 



^ 

4 



5: 



The command character <CTRL-A> is ASCII code 1. 
generate this character In BASIC and Pascal: 



Here is how to 



Integer BASIC: 
Applesoft BASIC: 
Pascal: 



PRINT "*co[nniand" *embedded <CTRL-A> 
PRINT CHRS(2): "command" 
WRITELN (CHR(2), 'command' ); 



■J 

m 



COMMUNICATIONS MODE COMMAND SUMMARY 

Table 3-4 is a summary of the commands available in Communications 
Mode. Some details, explained fully In the remainder of this 
chapter, have been omitted from the table for the sake of brevity. 
Commands marked with an asterisk are not supported by Pascal. 
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3 

3 

A 
3 



Format 


Command Name 


Values 


Interpretation 




<n>B 


Baud Rate 


0-15 


see Table 3-5 




<n>C 


<CR> Delay 



1 
2 
3 


no delay 

32 mi lliseconds 

250 milliseconds (1/4 s) 

2 seconds 




<n>D 


Data Format 


1 
2 

3 
4 
5 
6 
7 


8 data bits, 1 stop bit 

7 data bits, I stop bit 

6 data bits, I stop bit 

5 data bits, 1 stop bit 

8 data bits, 2 stop bits 

7 data bits, 2 stop bits 

6 data bits, 2 stop bits 
5 data bits, 2 stop bits 




<n>F 


<FF> Delay 



1 
2 
3 


no delay (default) 

32 milliseconds 

250 nllllseconds (1/4 s) 

2 seconds 




<n>L 


<XF> Delay 


a 
1 

2 
3 


1 

no delay (default) 

32 milliseconds 

250 milliseconds (1/4 s) 

2 seconds 




<n>P 


Parity 


0,2,4,6 


no parity (default = 0P) 








1 


odd parity 








3 


even parity 








5 


MARK {parity bit always I) 








7 


?PACE (parity bit always 0) 




* <n>S 


Screen Slot 


0-7 


chain SSC output Co slot n 




* <n>T 


Translate 





change all LC to UC 






Lowercase (LC) 


1 
2 
3 


leave LC (possible garbage) 
LC to UC Inverse; leave UC 
LC to DC; UC to Inverse 




B 


Break 




transmit 233 ras BREAK 




* R 


Reset the SSC 




SW reset + PRfl0 and IHilD 




* T 


Terminal Hode 




(see Terminal Mode section) 




Z 


Zap <CTRL> 




ignore all <CTRL> commands 




* E <E/D> 


Echo 


E or D 


echo Input on the screen 




F <E/D> 


Find Keyboard 


E or D 


accept keyboard entries 




L <E/D> 


Generate <LF> Out 


E or 


send <LF> out after <CR> 




M <E/D> 


flask <1.F> In 


E or D 


drop <LF> In after <CR> 




X <F,/D> 


XOFF Recognition 


E or D 


detect XOFF; await XON 




* Not supported by Pascal. 









1 



Table 3-4. Summary of Communications Mode Commands 
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COMMANDS THAT CHANGE SWITCH SETTINGS 

The commands discussed In this section either override Che SSC 
sulcch settings, or affect related behavior of the SSC. The Reset 
command restores the switch selections. 

Baud Rate-<n>B 

This command overrides the physical settings of switches SWl-I Co 
SUl-4 on Che SSC. For example, to change the race to 9600 baud, 
type <CTlU.-A>14B<Rt:TlIiUJ>. 






<n>= 


SSC Baud Rate 


<n>= 


SSC Baud Rate 





use SWl-1 to SWl-i 


a 


1200 


1 


59 


9 


1S00 


2 


75 


i« 


2400 


3 


109.92 (110) 


a 


3600 


4 


134.58 (135) 


12 


4B00 


5 


15p 


13 


7200 


6 


300 


14 


9600 


7 


600 


15 


19200 



Table 3-5. Baud Rate SelecCtons 

Data Fornnat-<n>D 

With this command you can override Che settings of switches SW2~1 
and SWZ-2. The table below shows how ijany data and stop bits 
correspond to each value of <n>. For example, typing <CTR1-A>3D 
<RETURN> causes the SSC to transmit each character in the form: one 
start bit (always transmitted), five data bits, and one sCop bit. 

<n>= Data Bits Stop Bits 

8 1 

1 7 I 

2 6 1 

3 5 1 

i, 8 2 (1 with <n>P options 4 through 7) 

5 7 2 

6 6 2 

7 5 2 (1-1/2 with <n>P options through 3) 



Table 3-6. Data Format Selections 

Parity-<n>P 

You can use this command to determine the kind of parity the SSC Is 
to generate when sending data and check for when receiving data. 
There are five parity options available: 



3 



3 
3 






3 



<n>- 



Parity to Use 



5, 2, 4 or 6 



none 

odd parity (odd number of I's) 
even parity (even number of I's) 
MARK parity (parity blc always 1) 
SPACE parity (parity blc always (J) 

Table 3-7. Parity Selections 



For example, type <CTRL-A>lP<RE'nJRN> to cause the SSC to transmit 
and check for odd parley. Odd parity means Chat the high bit of 
every character is fl if there is already an odd number of 1 bits in 
that character, or 1 if there is otherwise an even number of 1 bits, 
making Che Cotal always odd. This is an easy (but not foolproof) 
way to check data for transmission errors. (See Appendix F.) 

Generate <LF) Out-L_<E/D> 

You can use this command to have the SSC automatically generaCe and 
transmit a linefeed (<LF>) character after each carriage return 
(<CR>) character. This overides the setting of switch SW2-5. For 
example, you can type <CTRL-A>L E<RE'njRN> to cause your printer to 
produce double-spaced llscings or manuscripts for editing. 

Mask (Suppress) <LF) ln-M_<E/D> 

If you type <CTK1.-A>M D<f{ETURN>, the SSC will not remove incoming 
linefeed C<LF>) characters that immediately follow carriage return 
(<CR>) characters. 

Reset the SSC-R 

Typing <CTRL-A>R<RfinjRN> has the same effect as sending a PRff0 and 
an IN*0 to a BASIC program and then resetting the SSC. This 
keyboard command cancels all previous commands to the SSC and puts 
the physical switch settings back into force. 

OTHER COMMANDS 

The commands described in this subsection control the handling of 
characters and of the video screen. Three commands control timed 
delays following transmission of <CR>, <LF> and <FF> characters. 
The Translate command controls the display of lowercase and 
uppercase characters. The Z and F commands suppress control 
characters and characters entered at the keyboard, respectively. 
The X command causes the SSC Co check the characCer scream for XOFF, 
as part of the XON/XOFF protocol. Finally, the <n>S command routes 
video output to a selected slot, and the E command suppresses 
display (echo) of characters on the screen. 
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Set Time Delays-<n>C, <n>L, <n>F 

Some printers are slow and do tioC provide a "printer busy" or 
handshake signal to the Apple II. If such a printer is connected to 
the SSC via a modem, you may want to use these three delay commands. 

The <n>C command causes the Apple II to delay a specified amount of 
time, after sending a carriage return character, before sending 
another group (usually another line) to it. This gives the print 
head enough time to return to the left side of the page so it ia 
ready to continue printing. 

The <n>L command allows time after a linefeed character for a 
printer platen to turn bo the paper is vertically positioned to 
receive the next line. 

The <n>F command allows time after a form feed character for the 
printer platen to move the paper form to the top of the next page 
(typically a longer time than a Linefeed). 



<n>= 



Time Delay 



none 

32 milliseconds 

250 milliseconds (1/4 second) 

2 seconds 



Table 3-8. Time Delay Selections 



Consult the user manual for the printer to find out how much time it 
takes to move its print head and platen, and so to determine an 
appropriate set of values for these three delays If a printer is 
used as the remote device. The idea is to have at least enough time 
for the printer parts to move the required distance, but not so much 
time that overall printing speed is slowed down dr^jstlcally . 

Translate Lowercase Characters-<n>T 

The Apple II monitor "translates" all incoming lowercase characters 
into uppercase ones before sending them to the video screen or to a 
BASIC program. With the <n>T command, four options are available: 
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IK a 



<n>= 



What to Do with Lowercase Characters 



Change all lowercase characters to uppercase before passing 
them to a BASIC program or to the video screen. This Is what 
the Apple II monitor does to lowercase. 

Pass along all lowercase characters unchanged. The 
appearance of the lowercase characters on the Apple II 
screen is undefined (garbage). 

Display lowercase characters as uppercase inverse characters 
(that is, as black characters on a white background). 

Pass lowercase characters to programs unchanged, but display 
lowercase as uppercase, and uppercase as Inverse uppercase 
(that is, as black characters on a white background). 



Table 3-9. Lowercase Character Displays 

Zap (Suppress) Control Characters-Z 

Typing <CTRL-A>Z<R£TUHN> prevents the SSC from recognizing any 
further control characters (and hence commands) In the stream of 
characters moving through the SSC. 

If you Issue the Z comniand, all further commands are ignored; this 
is useful If the data you are tcansmlttLng contains bit patterns 
that the SSC can mistake for control characters. 



The only way to reinstate command recognition after invoking 
the Z command is to reset the SSC, or clear the high-order bit 
at location SSFB+s (with the SSC in slot s). 



Find Kevboarcl-F_<E/D> 



You can protect incoming data from disruption by keystrokes with 
this command. For example, you can include <CTRL-A>F D in a 
program, followed by a routine that retrieves data coming in through 
the SSC, fallowed by <CTRL-A>y E later in the program. 



XOFF Recognition-X_<E/D> 



In Coraraunications Ilode, the SSC autornatically recognizes any XOFF 
(decimal 19; Appendix D) character coming from a device attached to 
it, and responds to it by halting transmission of characters. The 
SSC resumes transmission as soon as it receives an XON character 
(decimal 17; Appendix D) from the device. To disable XOFF 
recognition, use <CTRL-A>X D<RBTURN>. 
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Specify Screen Slot-<n>S 



With thia command you can specify the slot number of the device 
where you want text or lIstingE displayed. (Normally this Is slot 
#0, the Apple II video screen.) This allows "chaining" of the SSC 
to another card slot, such as an 80-coluran-display peripheral card. 
For the firmware In the SSC ta pass on information to the firmware 
in the other card, the other card must have an output entry point 
within it5 Cs00 space; this is the case for all currently available 
R0-colunin-dlgplay ca.rds for the Apple II. 

For e>:ample, let's say you have the SSC in slot #2 with a remote 
terminal connected to It, and an 80-coluran-display card tn slot #3. 
Type <CTRL-A>3S<RE'njRN> to cause the data from the remote terminal 
to be chained through the card in slot *3, so that it Is displayed 
on the Apple II in 8fl-coluran focmst. (Not available in Faecal.) 

Echo Characters on the Screen-E_<E/D) 

For the Apple II, as for aost computers, displaying ( echoing ) a 
char.icter on the video screen is a separate step from receiving it 
from the keyboard, though we tend to think if these as one step, as 
on a typewriter. For example, if you type in <CTRL-A>E D<R1;TURN> , 
Che SSC does not forward incoming characters to the Apple II screen. 
This can be used to hide someone's password entered at a terminal, 
or to avoid double-display of characters. 



TERMINAL MODE 

Under Communication Mode, the SSC can enter Terminal Mode and make 
the Apple II act lllce an unintelligent teciulnal. This Is useful for 
connecting the Apple II to a computer timesharing service, or for 
conversing with another Apple II. 

Terminal Mode makes it possible to generate lowercase characters, 
plus the ten ASCII characters not provided on the Apple II keyboard 
(plus ESC, since <ESC> Is used for this feature). 

To generate lowercase characters, press <ESC> (the "ESCAPE" key near 
the upper left corner of the Apple II keyboard) once, and then type 
alphabetic characters as you would normally do. After that, to 
capitalize a single letter, press <ESC> again before typing the 
letter. To lock the keybourd in uppercase, press <ESC> twice in 
succession. To get back to lowercase, press <ESC> once, as before. 

To generate one of the special ASCII characters listed in 
Table 3-10, first press <ESC> once (if necessary) to place the 
keyboard in lowercase mode. Then press <ESC> a second time, 
followed by one of the top-row keys as shown in Table 3-10. For 
example, to send a tilde, make sure the keyboard Is in lowercase 
mode, then type <ESC> followed by 9. 



34 SUPER SERIAL CARD 



a 

3 

3 

3 
3 



<ESC> followed by: 


1 


2 


3 


4 


5 


6 


7 


S 


9 : 


generates : 


FS 


US 


1 


\ 





i 


1 


1 


- ESC RUB 


or In hexadecimal: 


9C 


9F 


DB 


DC 


DF 


FB 


FC 


FD 


FE 9B FF 



Table 3-10. Special ASCII Character Generation 

TERMINAL MODE COMMANDS 

The commands that specifically affect Terminal Mode are listed in 
Table 3-11. The Translate, Echo and XOFF commands are described 
earlier in this chapter. 



Format 



Command Name 



Interpretation 



T 
B 

* e„<E/D> 

S_<E/D> 

* <n>T 

* X <E/U> 



Enter Terminal Uode 

Transmit a Break 
Signal 

Echo Enable /Disable 



Special Characters 
Enable/Disable 



Translate Lowercase 
Characters 

WJFF Recognition 
Enable /Disable 



Quit (Exit from) 
Terminal Mode 



Go Into Terminal Mode. 

Send a 233-mllliBecond BREAK 
(slgnoff) Eignal- 

Default E D (full-duplex); use E E 
for half-duplex. 

Default S E; allows/defeats 
generation of lowercase and 
special characters (Table 3-10). 

Determine treatment of Incoming 
lowercase characters. 

Default X E; in Terminal Mode, X E 
makes SSC detect <CTRL-R> and 
<CTRL-T> (remote-control OFF i. ON, 
respectively), but not <CTRL-S>. 

Return to normal Comminleatlons 
Mode operation. 



* Fully described earlier tn this chapter. 



^ 



Table 3-11. Terminal Mode Commands 



Enter Terminal Mode-T 

This causes the Apple II to function as a full-duplex unintelligent 
terminal. You can use this command In conjunction with the ECHO 
command to simulate the half-duplex terminal mode of the old Apple 
II Communications Card. Type <CTRL-A>T<RETURN> to enter this mode. 



If you enter Terminal Mode and don't see what you type echoed 
on the Apple video screen, probably the modem link has not yet 
been established, or you need to use the E(cho E(nahle corairand. 
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Transmit a Break Signal-B 



Typing <CTRL-A>B<RETURN> causes the SSC to transmit a 
233-milllsecond break signal, recognized by inost time-sharing 
systems as a signoff. 

Special Characters-S_<E/D> 

Typing <CTRL-A>S E<RETURrJ> causes the SSC to interpret <ESC><n> 
pairs as special characters, allowing a keyboard in this way to 
generate all possible ASCII characters. If you type <CTRL-A>S 
D<RETURH>, the SSC «ill treat the <ESC> key like any other key. 

Quit (Exit from) Terminal IVIode-Q 

type <CTRL-A>q<RETUEH> to exit frum terminal mode. 

A TERMINAL MODE EXAMPLE 

You can use the sanple program below to change the SSC temporarily 
from the characteristics you ordinarily use, to the characteristics 
needed to make the Apple II Into a dumb terminal connected to the 
Do« Jones News & Quotes Reporter. This program assumes that the SSC 
is set for Communications Mode and that the jumper block is pointing 
toward [lODEtl. Neither of these conditions can be changed by 
software. This program also assumes that the SSC is in slot #1 and 
that you want to chain I/O to an 80-colunn card in slot #3; these 
conditions you can change via software. To change this Integer 
BASIC program to an Applesoft program, substitute CHR$C5) for D? and 
CHRSC2) for AS, and leave out program lines 40 and iZ. 

10 REIl *********-l'tl*****-l!*******i'-<'*i'i'******i'**i'********iiii**** 

20 HEM * THIS PROGRAM SETS UP THE SSC FOK DOW JOHES * 

30 REM ******************************''******i'i'****i'***>i***** 
40 D$="": REM TYPE <CTRL-D> ESCAPE CHABACTEB BETWEEN QUOTES 
42 AS-""= REM TYPE <CTRL-A> COMMAt:D CHARACTER BETWEEN QUOTES 
50 PRINT .DS;"PR*'l": REM SSC IS IN SLOT #1; 

52 PRINT AS;"6 BAUD": REll SET BAUD RATE TO 300; 

54 PRINT AS;"I DATA": REM DATA FOHIiAT OF 7 DATA, 1 STOP 

56 PRINT AS;"0 PARITY"; REfl AND NO PARITY; 

58 PRINT AS;"LF DISABLE": REfl NO <LF> CEilERATION AFTER <CR>. 
60 PRINT AS;"3 SLOTCHN": REM CHAIN TO CARD IN SLOT #3 
62 PRINT AS; "TERM MODE" : REM AND ENTER TERMINAL MODE. 
70 REM ***************************************************** 
72 Rill * NOW YOU SHOULD BE IN TERMINAL IIODE, GETTING THE * 
74 REM * INFO YOU NEED FROM THE DOW JONES SERVICE. WHEN * 
76 REM * FINISHED, EXIT WITH THE <CTRL-A>Q(UIT COMfiAND. * 

78 REM ***************************************************** 
10B REM q{UIT COtttlAND SENDS CONTROL BACK TO THIS PROCRA!!: 
110 PRINT A$; "RESET": REM RESET SWITCH- SELECT ED OPTIONS 

120 END 
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CHAPTER 4 

HOW THE sec WORKS 



This chapter is divided into three major sections. The first 
explains what the SSC does, using everyday terms wherever possible. 
Those of you already familiar with serial data communication can 
skip this section. 

The second section is for anyone who wanta an overview of the SSC's 
operating modes and configuration possibilities. 

The third section is a dyed-in-the-wool hardware theory of operation 
for both the expert and the adventuresome layperson. 



SERIAL DATA COMMUNICATION 

The SSC Is a device that performs serial data communication. Let's 
consider communication first, then data , and then serial data and 
data transfer. 

Communication is easy enough; getting information from here to 
there or from there to here. In this discussion, the Apple II is 
"here." "There" can be nearby ( local ) or far enough away C remote ) 
that some intermediate device, like a telephone, is needed. 
Information moving from here to there (out of the Apple) is called 
output ; information moving from there to here (into the Apple) is 
called input . 

Data denotes Information in its many forms. For successful data 
communication, it is essential that both the sender and receiver 
agree on their interpretation of the data transferred. 

Inside the Apple II, data can be numbers and letters and symbols, or 
program instructions for the computer to carry out, or pointers to 
storage locations, or error message numbers, or codes for generating 
pictures or sounds (or lots of other things). 

In the Apple II, as in all other computers, data is represented in 
codes Niade up of ones and zeros, the only two digits allowed in the 
binary (two-element) system. Each one nr zero is called a Binary 
diglT or bit . In the binary system, as in our ordinary decimal 
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system, you can count to as high a number as you wane — It just takes 
more digits to get there than in the decimal system — and use each 
number aa a code to represent that number of different items. Table 
't-1 gives some examples of how many items you can represent with 
various quantities of digits. 

System DlRlts Using You can represent 



deciinal 0-9 



binary and 1 



1 ten items <0 through 9) 

2 one hundred (0 through 99) 

3 one thousand (8 through 999) 

1 two items (0 or 1 ) 

2 four (0, 1, 10 or 11} 

3 eight C0 through 111) 

4 sixteen £0 through llll) 

5 thirCy-two (0 through lllll) 

6 sixty-four (0 through lllUl) 

7 one hundred twenty-eight 

8 two hundred fifty-six, etc. 



Table 4-1. Binary and Decimal Digits and Quantities 



For printers, plotters, terminals, and many other devices, 1Z8 codes 
are enough to distinguish all Che necessary characters : 52 for the 
upper and lowercase alphabet, 10 for the decimal digits, and dozens 
of others foe punctuation marks and special symbols. As a result, 
the 128-character American Standard Code for Information Interchange 
(ASCII) is widely used. (This 7-blt code is listed in Appendix D.) 

Throughout the world, post, telegraph, telex and wire services 
use 5-blt and 6-bit code sets, even though so few bits cannot 
represent a very large selection of items. Jleanwhile, con^iuters 
have a penchant for sending each other streams of 8-blt codes with 
obscure meanings. As long as sender and receiver agree on 
Interpretation, any set of codes will do. The SSC can send all of 
them. 

PARALLEL DATA IN THE APPLE II 

The Apple II is called an eight-bit processor because the basic 
unit of data it uses and raoues around internally is an eight-bit 
byte . The Apple II has sets of eight lines interconnecting its 
various internal parts, so it can move around all eight bits at the 
sane time. Since the bits travel together like eight cars side by 
side on an eight-lane highway, data in the Apple II is called 
parallel data, and data movements within the Apple II ate called 
parallel data transfers (Figure 4-1). 
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Figure 4-1. Parallel Data Transfer 



SERIAL DATA FOR LONG DISTANCES 

Just as it would be cxtreinely costly to build highways with eight 
lanes in each direction over great distances, so it is costly to 
connect two widely separated pieces of equipment using eight lines 
in each direction. So, many manufacturers produce computers, 
printers, plotters, terminals and so forth that send and receive 
information along one line in each direction, one bit after another. 
Such a setup, with bits moving from one place to another like a 
string of cars in a single lane, is called a serial data transfer 
(Figure 4-Z). 
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Figure 4-2. Serial Data Transfer 



DATA CONVERSION 

Changing parallel data to serial data or vice versa is called data 
conversion (Figure 4-3). fly convention (see the later subsection 
describing RS-232-C) , whenever parallel data is converted to serial 
data, the right-hand bit is sent first. It la as though there were 
a traffic law that when a multi-lane highway narrows to a single 
lane, the car in the right lane goes first, then the car from the 
next lane to the left, etc. 
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Figure 4-3. Parallel- to-Serial Data Conversion 
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RS-232-C DATA FORMATS 

Serial data coramunlcaCton beeame popular so quickly that a group 
of manufacturers and the telephone company formed the Electronic 
Industries Association (ElA) to agree upon standard ways of sending 
and receiving data. What has become the moat widely used standard 
In the world is called Revision C of standard RS-232, or RS-232-C . 
The SSC sends and receives data in accordance with this standard. 
The serial data has the forn shown in Figure 4-3, plus a start bit 
at the beginning, an optional parity bit after the five to eight 
data bits, and finally one or two stop bits at the end (Figure 4-i). 
This is the data format that most RS-232-C devices use. 
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Figure 4-6. RS-232-C Serial Data Format 



What Is this mysterious parity bit all about? It is an optional 
extra bit set to or 1 to make the total number of data and stop 
bits set to I an odd number (odd parity) or an even number (even 
parity); or this extra hit can always be set to (called SPACE 
parity) or to 1 (MARK parity). 

The combined total of data and parity bits set to I in Figure 4-i is 
5, an odd number (and the parity bit is 1), so it qualifies aa a 
correct character if odd parity (or MARK parity) has been agreed 
upon by sender and receiver. However, if that same character were 
received under even parity (or SPACE parity), the receiving device 
would signal that a transmission error had occurred. If one bit in 
a character changes during transmission, parity checking will detect 
the error. If two bits change, the error will go undetected. 



RS-232-C SIGNALS 

Since the RS-232-C standard stems 
and telegraph, the nanes given to 
our "modern" ears. However, the 
conditions that we take for grant 
4-2 lists the basic signals requi 
what conditions they correspond t 
originate . Think of yourself as 
end point of the conversation), a 
communication device). Note; no 
signal name. 



from the early days of telephone 
Its signals may sound quaint to 
signals correspond to familiar 
ed wht-n using a telephone. Table 
red by tlie RS-232-C standard, and 
o in a telephone call that you 
the Data Terminal (a terminus or 
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RS-232-C Signal 



Abbrev. Similar to 



Data Terminal Ready DTK 

Data Set Ready DSR 

Request To Send RTS 

Clear To Send CTS 



Transmit Data TkD 

not Request To Send RTS 



not Clear To Send 



CTS 



not Data Terminal Rdy DTK 



you pick up the phone 
the phone is working 
you want to talk 
the phone has established a 
connection and the person at the 
other end is ready to listen 
you speak into the phone 
you've finished talking and are 
ready to listen or to hang up 
the phone has sent your words and 
is ready for your next request to 
send a message 
you hang up 



Table 4-2. RS-232-C Signals As Interpreted by the Sendee 



Here are the RS-232-C signals and how you would interpret them 
If you were to answer a telephone call (Table 4-3). 



RS-232-C Signal Abbrev. Similar to 



Ring Indicator RI 

Data Set Ready DSR 

Data Carrier Detect DCD 

Receive Data RxD 

not Data Set Ready DSR 



the phone rings {optional) 

you pick up the phone; It works 

you hear background noise 

you hear what is said 

the other party has hung up 



Table 4-3. RS-232-C Signals As Interpreted by the Receiver 

Modems 

All of the above signals refer to the interaction between what 
RS-232-C calls Data Terminal F.qulpment (DTE — end points oE data 
transfers, such as the Apple II or a printer) and what it calls Data 
Communication Equipment (DCE — transmitting or receiving devices, 
such as rnodems). 

What is a modem ? The name is short for IlOdulator/DEModulator. As a 
modulator it takes electrical signals from a coi5puter or printer (or 
other device) that it is connected to, and turns them into musical 
tones over a telephone line. As a demodulator It takes the musical 
tones it detects on a telephone line and turns them back into 
electrical signals for use by the printer or computer (or other 
device) that it is connected to. It also handles the RS-232-C 
control signals to and from that device (Figure 4-5). 
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Figure ^-5. An RS-232-C Setup with Modems 



By convention, the calling ( originate ) modem produces a fairly high 
tone (let's say LA) as the background or carrier signal that it 
sends; it then modulates (changes) that tone to SO to mean and 
TI to mean 1. Meanwhile, the called ( answer ) oiodem plays a lower 
tone, MI, as a carrier signal, and modulates that tone to RE to 
indicate 8 or FA to indicate ]. In this way, both modems can send 
and receive information along the same wires without interpreting 
what they send as received messages and vice versa. (All their 
voices sound alike.) 

Modem Eliminators 

BS-232 signals are designed for the interactions of two DTE's, two 
DCE's, and telephone lines, as shown In Figure 4-5. What If you 
just want to connect two DTE's together in the same room, directly 
(for example, an Apple II and a printer)? You can use what is 
called a null modem or inoden eliminator . The jumper block on the 
SSC does just that when it Is connected with its triangle pointing 
toward the word TGBMINAL. 

By using different tones to send and receive information, modems 
can make sure that what comes from the "mouthpiece" ( transmit 
register ) of one DTE gets routed to the "earpiece" ( receive 
register ) of the other. A null modem simply crosses those two 
wires (Figure 4-6). 

To simulate the other signal exchanges that modems would perform, 
the null modem interconnects the signal wires as shown in 
Figure A-6. Thus RTS gets turned back to the sender as CTS as 
though the phone had instantly established a connection; RTS is also 
connected to DCD on the other side to pretend that a carrier signal 
has been detected. Finally, connecting DTR (willing to transfer 
data) from one side to both RI and DSR (a call arriving) on the 
other side completes the simulated telephone connection. (RI is 
optional.) The jumper block does it all! 
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Figure 4-6. An RS-23Z-C Setup with a Modem Eliminator 



SSC MODES AND CONFIGURATIONS 

Figure 4-7 outlines the poBBlble operating modes of the Super Serial 
Card and their relationships to each other. 
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Figure '1-8 illuscrates the chief conf IguraCiotiB possible with the 
Super Serial Card and how to set thera up. 
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Figure 4-8. SSC Conf igiTral:ions 
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THEORY OF OPERATION 



This section explains the SSC's overall theory of operation, but not 
the internal workings of each IC chip. If you would Hke such 
Information, it is best to obtain specifications from the IC 
manufacturers. The most comple>t component is the ACIA, which is a 
Synertek 6551 or equivalent. 

While reading through this section, you may find it useful to refer 
to Figure 4-9, a block diagram of the SSC, or to the schematic 
diagram in Appendix C. All refererices In the form lA, 3C , etc., 
pertain to coordinates on Che printed circuit board Itself. Here is 
an inventory of the main components of Che SSC: 

• 5W-pin connection to Che Apple II peripheral connector slot 

• a 12-line address bus 

• addressing and control logic (IB, IC, 2C , 3C) 

• a 2K-by-8-bIt ROM CiB-5C) 

■ jumpers and bow ties for optional subscituCion of RAM (3-4A) 

• two blocks of 7 switches each (lA, 3A) 

• two registers for reading the switch settings (2B, 3B) 

• an Asynchronous Communications InCerface Adapter 
(ACIA; i-5A) with its internal registers: 

status/reset register control register 

transmit/receive data register command register 

• a 1 .R432 MHz oscillator (3A) for the ACIA 

• a transmit interface (6A) and a receive interface C7A) 

• an R-llne data bus 

• a buffer for the data bus (6C) 

• a jumper block (6B) that can function as a modem eliminator 

• a l^-pin header (75) to connect the SSC to a DB-25 jack 
via a short internal cable (discussed in Appendix C) 
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Figure 4-9. Overall Block Diagram of the SSC 
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ADDRESSING AND CONTROL LOGIC 

The twelve address lines (A0 - All) from the Apple II provide all 
tlie necessary SC000 addressing on the SSC. Control logic at IB, Ic 
2C and 3C, plus Che signals RESET, QEVICi; SGLRCT, I/O SELECT, and ' 
I/O STROBE, ensure Che routing of signals to the appropriate 
addresses. 

The SSC follows the Apple IT protocol In Its use of the SC800 
address space. An LS279 (IB) serves as a HAND gate, a pair of 
inverters, and a set-reset latch. The latch is set hy an access to 
the SCsxx space, and is reset by access to the SCFkx space or by a 
reset. When this set-reset latch Is set, Che Apple II can access 
the SC80f) space on the SSC. A small RC filter prevents the latch 
f rora being reset by spurious noise. 

ROM/RAM Space 

The 2K ROM (AH-3C) containing the SSC driver firmuare resides in the 
gC800 - SCFFF address space. However, an LS00 C2C> and an LS32 C3C) 
remap the addressee from the range SCs00 - SCsFF to the range 
SCF00 - SCFff, since Che 5CFxx addresses are unusable. (Access to 
them disables use of Che SC800 address space.) As a result of this 
remapping, only one ROM is required, and none of the ROM apace is 
Masted. 

The SSC can use a 2K-by-8-blt RAH in place of the ROM. Between 
columns 3 and 4 and rows A and B on the SSC, there are three jumper 
pads and three bow ties. If you solder the Jumper pads and cut the 
bow ties, pins 18, 20 and 21 will be, respectively, chip enable, 
output enable and read-write control (Instead of ROM enables). 

The ROM (or RATI) addresses are mapped as follows (Table 4-4). The 
first 25fi-byte block is Che Peripheral Card ROM Space, selected when 
I/O SELECT from the Apple II drops to fl volts. The remaining seven 
blocks are In the I/O Expansion ROM Space, selected when I/O STROBE 
from the Apple II drops Co volts. 



SSC ROM/RAfI Addresses 

S0700 - $?l7F¥ 
S0000 - S00FF 
S0100 - S01FF 
S0200 - $0ZFF 
50300 - S03FF 
S0400 - SB^FF 
S0500 - S05FF 
S0600 - S06FF 



Become Apple II Addresses 

5CS00 - SCeFF 

SC800 - SC8FF 

SC900 - SC9FF 

SCA00 - SCAFF 

SCB00 - SCBFF 

SCC00 - SCCFF 

SCD00 - SCDFF 

SCE00 - SCEFF 



Table 4-4. SSC Address Remapping 
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Registers in Peripheral I/O Space 

Whenever DEVICE SELF.CT drops Co volts, the Apple II is addressing 
the SSC's Peripheral I/O Space (the sixteen bytes starting at 
SC080 + s0). This signal is combined logically with address lines 
A0 through A3 to select one of the six registers that reside in that 
space (Table 4-5). 

Chip selected Address(+s0) Purpose of register 

LS365 (2B) SC081 store state of SWl (lA) (read) 

LS365 (3B) SC082 store state of SH2 (2A) and 

state of CTS (read) 

ACTA (4-5A) SC088 receive (read), transmit (write) 

ACIA (4-5A) SC089 status (read), reset (write) 

ACIA (4-5A) SC08A command (read and write) 

ACIA (4-5A) SC08B control (read and write) 



Table 4-5. Hegisters In SSC Peripheral I/O Space 



The two LS365 chips act as buffers so Chat the state of eleven of 
the fourteen available switches, plus the state of RS-23Z-C signal 
Clear To Send (CTS), can be read. There are 3.3K ohm pullup 
resistors at Che switch inputs of the LS365 chips. A closed switch 
pulls down an input, and it Is read as zero. 

Three switches are not connected to the LS365s. Switch SU2-6, when 
OK, passes interrupt requests from the ACIA to the Apple II. (The 
Apple II, however, currently does not support Interrupts.) Setting 
switches SWl-7 OtJ and SW2-7 OFF connects DB-25 pin 8 (DCD) to the 
DCn Input of the ACIA. Setting SWl-7 OFF and SW2-7 OH splices pin 
19, Secondary Clear To Send (SCTS) , onto the DCD Input of the ACIA 
when the Jumper block Is In the TERtllNAL position. 

The ACIA has two pins used to select one of Its four registers. 
While address lines A2 and A3 select the chip, A0 and Al selecc the 
actual register. The SSC fimware reads and writes ACIA register 
contents; these registers are discussed In detail in Appendix A. 

THE ACIA 

The Asynchronous Communications Interface Adapter (ACIA) is Che 
central and aos t complex element of the SSC. Ic and the crystal at 
3A forn a 1.8432 f)Hz oscillator. The ACIA divides this frequency 
down Co one of the fifteen baud races ic supports. The ACIA also 
handles all incoming and outgoing prlTnary RS-232-C signals. The 
ACIA registers (discussed fully in Appendix A) control hardware 
handshaking and select the baud rate, data format and parity, 
finally, the ACIA performs parallel/serial and serial/parallel data 
conversion, and single-buffers data transfers. 
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DATA INPUT AND OUTPUT 

The MCI 489 at 7A converts the incoming serial data from RS-232-C to 
TTL voltage levels. The MClftSS at 6A converts the outgoing serial 
data from TTL to RS-232-C voltage levels, and In conjunction with 
three capacitors limits the output slew rate. Three of the received 
handshake lines (Clear To Send, Data Carrier Detect, and Data Set 
Ready) have 1 5K ohm pullup resistors so the SSC will work with 
devices that do not assect those signals. 

DATA BUS 

The 8-blt data bus on the SSC is, of course, a parallel bus. The 
ACIA takes output from it and gives input Co it in parallel form. 
Also connected to the bus are the two switch detection registers 
(2B and 3B} and the ROM or RAM chip. 

An LS245 C6C) buffers the output to the data bus, and minimizes 
Input loading. The data bus has a 3.3K ohm pullup resistor on each 
line so the data inputs on the LS245 are not floating when it turns 
on In output mode. 

JUMPER BLOCK 

The jumper block has two positions: when its arrow points toward 
MODEM, the SSC looks like Data Terminal Equipment (DTE); that Is, 
the SSC is prepared to talk to Data Coraraunlcatlon Equipment (QCE), 
such as a modem. When Installed with its arrow pointing toward 
TEEiMIKAL, the jumper block acts as a modern eliminator (null modem); 
that is, the SSC looks like Che DCE on the other device's side of a 
aerial communication connection. In this position, the SSC can talk 
directly to a printer or any other DTE. Figure 4-6 shows the signal 
swapping that the jumper block in the TERMINAL position performs. 
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APPENDIX A 

FIRMWARE 



This appendix contains the following Information: 

• an explanation of the Pascal l.l firmware card protocol 

• a firmware memory map 

• a description of the SSC's use of its peripheral slot 
scratchpad RAM addresses 

• a description of Che ACIA registers and switch detection 
registers In the SSC's peripheral I/O space 

• a list of firmware entry points and 6502 register values 

• the actual SSC firmware listings 

PASCAL 1.1 FIRMWARE PROTOCOL 

The old Apple II Serial Interface Card (SIC) ran under Pascal 1.0 
with three direct firmware entry points, one for each of the three 
I/O functions it supported: 



Address 



Contains 



$C800 initialization routine entry point 

5C84D read routine entry point 

SC9AA write routine entry point 



New peripheral cards can be "accepted" into the Pascal 1.0 system by 
appearing to be a SIC; that Is, with these same three entry points 
and with $38 at 5Cs05 and $18 at $Ch07 (see Device ID section below). 

Pascal 1.1, on the other hand, has a more flexible setup, and also 
supports more I/O functions. It can make indirect calls to the 
firmware in a (new) peripheral card through addresses In a branch 
table in the card's firmware. It also has facilities for uniquely 
identifying new peripheral I/O devices. 
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I/O ROUTINE ENTRY POINTS 

The I/O routine entry point branch table Is located near the 
beginning of the Cs(S0 address space (s being the slot number where 
the peripheral card Is Installed). This space was chosen Instead of 
the SC800 space, since under BASIC protocol the SCsflp space is required 
uhile the SC800 space is optional. 



The branch table locations that Pascal I.l uses are: 



Address 



Contains 



II 



SCs0D Initialisation routine offset (required) 

SCsilE read routine offset (required) 

ffCs^F write routine offset (required) 

SCsl^ status routine offset (required) 

SCsll S00 IE optional offsets follow; non-zero If not 

SCsl2 control routine offset (optional) 

5Cb13 Interrupt handling routine offset (optional) 

Notice that SCsll contains SP0 only if the control and Interrupt 
handling routines ate supported by the firmware. (For example, the 
S3C does not support these two routines, and so location $Csll 
contains a (non-zero) firmware Instruction.) Apple II Pascal 1.0 and 
1.1 do not support control and Interrupt requests, but such requests 
may be implemented in future versions of the Pascal BIOS and other 
future Apple II operating systems. 

Here are the entry point addresses, and the contents of the 6502 
registers on entry to and on exit from Pascal 1.1 I/O routines: 



Addr. 


Offset for 


X Reeister 


"i Reels ter 


A Register 


SCs0D 


Initialization 










On e n t ry 


SCs 


$B0 






On exit 


error code 


(unchanged) 


(unclianged) 


SCE0E 


Read 










On entry 


$Cs 


Ss0 






On exit 


error code 


(unchanged) 


character read 


SCs0F 


Write 










On entry 


$Cs 


$80 


char, to write 




On exit 


error code 


(unchanged) 


(unchanged) 



$Csl0 Status 

On entry SCs Ss0 request (0 or 1) 

On exit error code (changed) (unchanged) 

Notes: Request code W tneans, "Are you ready to accept output?" 
Request code 1 means, "Do you have Input ready?" 
On exit, the reply to the status request La in the carry 
bit: carry clear means "No"; carry set neans "Yes." 



Table A-1 . I/O Routine Offsets and Registers under Pascal I.l 
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DEVICE IDENTIFICATION 

Pascal 1.1 uses four firmware bytes to Identify the peripheral card. 
Both the identifying bytes and the branch table are near the 
beginning of the SCs00 ROH space. The identifiers are listed In 
Table A-2. 



Address 



Value 



SCS05 S38 (like the old Serial Interface Card) 

SCS07 SiB (like the old Serial Interface Card) 

SCB0B S0l (the Generic Signature of new FW cards) 

SCs0C $cl (the Device Signature; see below) 



Table A-2. Bytes Used for Device Identification 



The first digit, c, of the Device Signature byte Identifies the device 
class as listed In Table A-3. 



Digit Class 



S0 
SI 
52 
S3 
S4 
S5 
S6 
S7 
S8 
S9 
SA 
SB-F 



reserved 

printer 

joystick or other X-Y input device 

serial or parallel I/O card 

raodera 

sound or speech device 

c lock 

mass storage device 

80-column card 

network or bus interface 

special purpose (none of the above) 

reserved for future expansion 



Table A-3. Device Class Digit 



The second digit, i, of the Device Signature byte le a unique 
identifier for the card, assigned by Apple Technical Support. For 
example, the SSC has a Device Signature of $31: the 3 signifies 
that It ts a serial or parallel I/O card, and the I is the low-order 
digit supplied by Apple Technical Support. 

Although version 1.1 of Pascal Ignores the Device Signature, 
applications programs can use thera to Identify specific devices. 
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SSC FIRMWARE MEMORY USAGE 

Table A-4 Is an overall map of the locations that the SSC uses, both 
in the Apple II and in the SSC a own firmware address space. 



Addresses 



Name of area 



Contents 



S0000-S0PFF Page Zero 



$f)4xK-S07xx 

(selected 

locations) 

SC0(8+s)0 - 
SC0C8+s)F 

SCs0P-SCbFF 



Peripheral Slot 
Scratchpad RAM 



Peripheral Card 
I/O Space 

Peripheral Card 
ROM Space 



SC800-$CFFF Expansion ROM 



Monitor pointers, I/O huoks, and 
temporary storage (Table A-5) 

Locations (8 per slot) in Apple's 
pages S0'> through S0?. SSC uses 
all eight ot them {Table A-6) 

Locations (16 per slot) for general 
I/O; SSC uses 6 bytes (Table A-7) 

One 256-byte page reserved for card 
in slot s; first page of SSC FW 

Eight 256-byte pages reserved for 
a 2K ROM or PROM; SSC maps Its FW 
onto SC800-$CEFF (Table A-^i) 



Table A-U. Memory Usage Map 



ZERO PAGE LOCATIONS 

The SSC makes use of these zero-page locations (Table A-5); 



Address 



Name 



Description 



SZ4 



CH 



S26 


SLOTl 6 


527 


CHARACTER 


$28 


BASL 


S2A 


ZPTMPl 


S2B 


ZPTMP2 


$35 


ZPTEMP 


S36 


CSWL 


S37 


CSWH 


538 


KSWl- 


539 


KSWH 


$4e 


RNDL 



Monitor pointer to current position 

of cursor on screen 

Usually (slot/* x 16); that is, Ssf) 

Input or output character 

Monitor pointer to current screen line 

Temporary storage (various uses) 

Temporary storage (various uses) 

Temporary storage (various uses) 

BASIC output hook (not for Pascal) 

(high byte of CSW) 

BASIC Input hook (not for Pascal) 

(high byte of KSW) 

random number location, updated when 

looking for a keypress (not used when 

initialized by Pascal) 



* Not used when Pascal initializes SSC. 



Table A-5. Kero-Page Locations Used by SSC 



s 



SCRATCHPAD RAM LOCATIONS 

The SSC uses the Scratchpad RAH locations as listed in Table A-6. 
Address Field name Bit (s) Interpretation 



S0478+S DELAYFLG - 1 

2-3 
4 - 5 
6 - 7 



504F8+S HANDSHKE 
PARAMETER 

S0578+S 5TATEFLC 



S05F8+S CMDBYTE 

50678+s STSBYTE 
S26F8+S CHNBYTE 

PWDBYTE 
50778+s BUFBYTE 

COLBYTE 
S07Fa+s MISCFLG 



<FF> delay selection 
<LF> delay selection 
<CR> delay selection 
Translate option 



0-7 Buffer count for handshake (PSA Mode) 
0-7 Accumulator for FW's coramand processor 

0-2 Coramand mode when not (Printer and 

Coraniunications Modes only) 
0-4 Enquire character (P8A Mode); dflt ETX 
3-5 Slot to chain to (Communications Mode) 

6 Set to 1 after lowercase input character 

7 Terminal Mode when 1 (Coram Mode) 

7 Enable <CR> gen. when 1 (other 3 modes) 

0-6 Printer Mode default is <CTRL-I>; 
Coram Mode default is <CTRL-A> 
7 Set to 1 to Zap control commands 

Status and lORESULT byte (Appendix F> 

0-2 Current Apple screen slot (Comm Mode); 

when slot = 0, chaining Is enabled 
3-7 SCs00 space entry point (Comm Mode) 
0-7 Current printer width (other modes); 

for listing compensation, auto-<CR> 

0-6 One-byte input buffer (Comm Mode); used 
in conjunction with XOFF recognition 
7 Set to I when buffer full (Comm Mode) 

0-7 Current-column counter for tabbing, 
etc. (other 3 modes) 

Generate CF> after <CR> when 1 

1 Printer Mode when fl; Comm Mode when 1 

2 Keyboard input enabled when 1 

3 <CTRL-S> (XOFF), <CTRL-R> and <CTRL-T> 
input checking when 1 

4 Pascal Op Sys when 1; BASIC when 

5 Discard <LF> input when 1 

6 Enable lowercase and special character 
generation when 1 (Comm Mode) 

6 Tabbing option on when 1 (Printer Mode) 

7 Echo output to Apple screen when I 



Table A-6. Scratchpad RAM Locations Used by SSC 
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PERIPHERAL CARD I/O SPACE 

Tiiere are 16 bytes of I/O space allocated to each slot In the 
Apple It. Each set begins at address SC080 + (slot k 16); for 
exaople. If the SSC is in slot 3, its group of bytes extends from 
SC0B0 to SC0BF. Tabic A-7 Interprets the 6 bytes the SSC uses. 

Address Register Rlt(E) Interpretation 



SC0R1+S0 
SC082+S0 
Sr:088+s0 

5C0e9+s(a 



DlPSWl 
(SWl-x) 

DIPSU2 
(SWJ-x) 



TOREG 
RDREC 

STATUS 



SC0KA+S0 CONIIAND 



SC08B+S0 CONTROL 



h - 1 



' J 
- 7 



4 
Z 



2-3 



5-7 



- 3 



5-6 



SWl-6 is OFF when 1, ON uhen 
SWl-5 is OFF when 1, ON when 
same as above for SWl-4 through SWl-1 



Clear To Send (CTS) is true {-) when (I 

1 - 3 same as above for SW2-5 through SW2-3 
5 S 7 same as above for SW2-Z 6 SU2-1 



ACIA Transnit Register (write) 
ACIA Receive Register (read) 

ACIA Status/Reset Register 
Parity error detected when 1 
Framing error detected when 1 
Overrun detected when 1 
ACIA Receive Register full when 1 
ACIA Transtait Register empty when 1 
Data Carrier Detect <DCD) true when 
Data Set P.eady (DSR) true when fl 
Interrupt (IRQ) has occurred when 1 

ACIA CoEinand Register (read/write) 
Data Terminal Ready (DTR) : enable (1) or 
disable (0) receiver and all interrupts 
Wlien 1, allow STATUS bit 3 to cause IRQ 
Control transmit Interrupt, Request To 
Send (RTS) level, and transinltter 
When 0, normal laode for receiver; when 1, 
echo node (but bits 2 and 3 must be 0) 
Control parity (values; Table 2-7) 

ACIA Control Register (read/write) 

Baud rate: S0 = 16 times external clock; 

SI - SF - decimal in Table 2-5 

Uhen 1, use baud rate generator; when 0, 

use external clock (not supported) 

Nunber of data bits: 8 (bit 5 and 6-0) 

7 (5 = 1, 6 - 0), 6 (5 = 0, 6 - 1) or 5 

(bit 5 and 6 both - 1) 

Number of stop bits: 1 (bit 7 - 0); if 

bit 7=1, then 1-1/2 (with 5 data bits, 

no parity), 1 (8 data plus parity) or 2 



Table A-7. SSC Registers in Peripheral Card I/O Space 



5 



'A 
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-3 



SSC ENTRY POINTS 



This section contains the SSC finnuare entry points for the Apple II 
Monitor, BASIC, Pascal 1.0 and Pascal l.I. The Pascal l.l entry 
point offsets conform to the Firmware card protocol outlined In the 
first section of this appendix. 

MONITOR ROM ENTRY POINTS 

The SSC uses these entry points In the Monitor ROM, unless Pascal 
initializes the SSC. 



Address 



Name 



Description 



SFDED COUT sends a character to output hook (chaining) 

used for chaining 
SFE89 SETKBD sets KSW to point to keyboard (reset) 

$FE93 SETSCR sets CSW to point to Apple screen (reset) 

SFF58 lORTS known position of an RTS instruction 

SFDF6 VIDOUT sends a character to the Apple screen 



Table A-8. Monitor ROM Entry Points Used by SSC 



BASIC ENTRY POINTS 

Here are the entry point addresses, and the contents of the 6502 
registers on entry to and on exit from BASIC I/O routines: 



Addr. Routine 



X Register Y Register A Register 



$Cs00 Initialization 

On entry anything anything anything 

On exit (unchanged) (unchanged) character 

Notes: CSW and/or KSW points to SCs00. The character in the A 

register is output unless KSW points to SCsP0 and CSW does 
not point to SCH00. 



SC605 Input 

On entry anything anything 

On exit (unchanged) (unchanged) 

Notes: Character In Is from ACIA or keyboard. 

$Cb07 



any thing 
character In 



Output 

On entry anything anything character out 

On exit (unchanged) (unchanged) (changed) 

Notes: Character out Is transmitted through the ACIA. 



Table A-9. BASIC Entry Points Used by SSC 
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PASCAL 1.0 ENTRY POINTS 

There are three Pascal l.P entry points: one for Initialization, 
for read operations, and one foe write operations. These entry 
points are direct addresses. 



Addr. Routine 



X Register 



Y Register A Register 



$0800 



Notes : 



SC84D 



Initialization 

On entry JCs Ss8 anything 

On exit $Ce S90 (unchanged) 

SC800 space Is enabled. Ftnoware initialized SSC to default 

values plus SWl and SW2 selections. 



Read 

On entry SCs Ssfl anything 

On exit SCa SCs character In 

Notes: SC800 space is enabled. Pascal returns ACTA or keyboard data 

in the ft Register and location 5678+s with high bit cleared. 

SC9AA Write 

On entry SCs $s0 character out 

On exit error code 5Cs (changed) 

Notes: SC800 space is enabled. Output character Is Cransraltted 

through the ACIA. Pascal posts error code to lORESULT. 

Table A-10. Pascal 1.0 Entry Points Used by SSC 



PASCAL LI ENTRY POINTS 



The Pascal 1.1 entry point protocol Is ovicllned in the first section 
of this appendix. The values given here are the addresses of the 
routines. UnHk.e Pascal 1.0, Pascal 1.1 enters these routines using 
indirect addressing. 



56 SUPER SERIAL CARD 



-J 



m M 
m ^ 



Addr. 



Offset for 



Value X Register Y Register A Register 



SCS0D Initialization S(Cs)8E 

On entry SCa Sa0 anything 

On exit S00 Ss0 (changed) 

Notes: SC800 space is enabled. Firmware initializes SSC to default 
values plus SHI and SW2 selections. 

SCS0E Read 5(Cb)9A 

On entry SCs Ss0 anything 

On exit error code SCs char, in 

Notes: 3C800 space is enabled. Character in from ACIA or keyboard 

Is returned in the A Register. 

SCs0r Write SCCn)97 

On entry SCs Ss0 char, out 

On exit error code SCs (changed) 

Notes: 5C800 space is enabled. The byte In the A Register Is sent 
out through the ACIA. 

SCsl0 Status S(Ch)9A 

On entry SCs $b0 request (0 or 1) 

On exit error code Ss0 error code 

Notes: SC800 space Is enabled. Request - asks ACIA whether it Is 

'ready to transmit another byte; request = I asks ACIA whether 
it has an Input character available. On exit, carry bit » 
for Yes or 1 for No. 



Table A-11. Pascal 1.1 Offsets Used by SSC 

OTHER SPECIAL FIRMWARE LOCATIONS 

The SSC firmware uses several other addresses for predefined purposes. 
Table A-12 lists these locations. 

Address Value Purpose 

SCb05 s38 Pascal serial/f Irmuare card identifier 

(as well as BASIC Input entry point) 
SCS07 S18 Pascal serial/firmware card identifier 

(as well as BASIC output entry point) 
SCs0B S01 Pascal l.l generic signature byte 

(S01 = firraware card) 
SCs0C S31 Pascal 1.1 Device Signature byte 

(S31 " serial or parallel I/O card #1) 
SCsll 585 Pascal 1.1 optional routines flag 

(nonzero value - not supported) 
SCsFF S08 Firraware revision level 



Table A-12. SSC Special Firrawara Locations 
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SSC FIRMWARE LISTINGS 



oooo 

□ 000 
0000 
ODOO 
0000 
0000 

0000 
0000 

0000 
OODO 
0000 

0000 
0000 

0000 
0000 

oooo 
0000 

0024 

0036: 

0027 

0028 

0035 

002fl 

003B 

0036 

0037 

0038 

0039 

003C 

004E 

004F 

oooo 
oooo 
oooo 

0100 
02QO> 
COOO: 
COlO: 

CFFFi 

OOOO; 
OOOO; 
OOOO; 
C0B1 : 
C082i 
C0S8: 

coas; 

C099; 
C0B9: 
COSfli 
CD8H; 



■ ftiife*«*****a**A*#ika**fe***a*****fe* 



* APPLE II SSC PIHMWftEE 



BY LARRY KEN YON 
-JAHURRY 1931- 



• a«*aiifrqaiiit**A 



2 
3 
4 
5 

e 

7 

B • * 

9 • (C) COPVEIGHT 19S1 BY APPLE COHPUTEB, INC. * 

10 * * 

1 1 A*frKAit4itl>ail4«flA*ilJlllB*1lilil>ll«*>h*'*>Jr4B*4lfrit*airit 

12 • * 

13 * VARIABLE DBPIHITIONS • 

14 • * 

15 flilJEAiiaitailJntfrilJntlEaAtairilfrtttil****** 
15 ikiiaiiaAiiaiititAiitiia** 

17 ■ ZEKO PAGE EQUS ■ 

19 CH EQU S24 

20 SLOT16 EQU $26 

21 CHARACTER EQU S27 
2Z BASL EQU 523 
23 ZPT01P EQU S35 

S2fl 

saB 

S36 
S37 
538 
$39 
$3C 
$4E 
S4F 

33 1tafh4>fr4AltllitA'»4*ilB* 

34 • GENERAL EgUATES ' 

36 STACK EQU 5100 

37 INBUFF EQU 

38 KBD Ei)Q 

39 KBDSTRB EQM 

40 ROMSOFF EQU 
41 



24 


ZPTMPl 


Egu 


25 


ZPTMP2 


EQU 


26 


CSWL 


Ego 


27 


CSWH 


EQU 


28 


KSWL 


EQU 


29 


KSMH 


EQU 


3D 


AIL 


EQU 


31 


RNDL 


ECU 


32 


RNDH 


EQU 



5200 

scooo 

SC010 
SCFFF 
>•«*•« **a*a*a**it*«*aaa 

42 * SSC CARD ADDRESSES • 

43 •••>•■ ..a....... 

44 DIPSWI EQU SC081 

45 DIPSW2 EQU 5COe2 

46 TDREG EQU SC088 

47 RDRB3 EQU 5C0eB 

48 STHB3 EQU 5C089 

49 RESET EQU 5C089 

50 GMDREG EQU SCOBA 

51 CTLRBG EQU SCOBB 



CURSOR HOHIZOHTAL POSITION 
SAVE SNO TO FREE UP Y-REG 
OUTPUT, SCREEN AND INPUT CHARS 
BASE SCREEN ADDRESS POINTER 
WORKHORSE TEMPORARY 
WHEN UPTEMP ISN'T ENOUGH 
TmpOSARIES, TfWPORARIESI 
CHAR OUT VECTOR 

CHAH IN VEC50R 

BATCH MOVE POINTER 
RANDOM NUMBER SEED 



;SYSTEM STACK BLOCK 

! SYSTEM INPUT BUFFER 

J KEYBOARD INPUT 

I KEYBOARD CLEAR 

^DISABLES CO-RES, SC800 ROMS 



{+5H0) DIPSWITCH BLOCK I 

(tSNO) DIPSWITCH BLOCK 2 

(+5N0) TRANSMIT 1>ATA KEG (WRITE) 

(+SHO) BFAD DATA REG (READ) 

(+$NOI STATUS REGISTER (READ) 

(tSNO) SOEIWABE RESET (WRITE) 

(+SNO) CCMMANO REGISTER (R/W) 

(+5(10) CONTROL REGISTER (R/W) 






OOOO: 
OODO: 
OOOO: 
OOOO: 
OOOO: 
OOOO: 
OOOO: 
OOOO: 
OOOO: 
OOOO: 
OOOO: 
OOOOl 
OOOO 

oooo 
oooo 
oooo 
oooo 
oooo 
oooo 

0538 

0438 

0438 

04B8 

0000: 

OOOO 

OOOO 

oooo 

oooo 
oooo 

DOOO 
ODOO 

oooo 
oooo 
oooo 

ODOO 

oooo 

03Ba 
DOOO 

oooo 
oooo 
oooo 
oooo 

OOOO: 

oooo 
OOOO 
oooo 
OOOO 
oooo 
OOOO 

05B8 
0636: 
OEBB 
073B 

oooo 
oooo 
oooo 
oooo 
oooo 



■a*B«*<ttaafla*aaaaaaa*a***»*a»«>a 
BlT-> B7 B6 B5 B4 B3 B2 



ia4aaa*aaaa4aa**a**a*a«*ii 
31 BO 



" DIPSW1 SI S2 S3 S4 



SS S6 



53 
54 
55 
56 

57 
58 
59 
60 

61 

62 

63 

64 

65 

66 

67 • 

gg aaaaaaaa*aaaa*a*«*a**«**«*iE>B*«nir*naiiiriijr*4aikii*ii*qiiiAiia4aiAa 

g9 ahaaaA*afraa*a*aaa*aaa**afe**aa****«**a*a 

70 

71 

72 CMDBYTB EQU SSPB-SCO i HOLDS COMHANO CHARACTER (PPC S CIC) 

73 HANDSHKE EQU S4FB-SC0 [SIC PSA CHAR COUNTER FOR ETX/AC)C 

74 PARAMETER EQU S4FB-SC0 i ACCUMULATOR FOR CHD PARAMETER 

75 STATEFLG EQU S57B-SC0 ! 

76 • 67=CR GEN ENB FLAG B6=AFTER LC INPUT FLG 
B2-B0=COMMAND INTERPRETER STATES 



(LEFT DIPSWITCH) 

• (S1-S4 USED FOB BAUD RATE, S5-S6 FOR FIRMWARE MODE) 

• DIPSW2 SI Z S3 a S3 S4 S5 CTS (BIGHT DIPSWITCH) 

• STREG INT DSH DCD TOR RDR OVR FE PE 

a 

• CTLREG STB << WL >> CK << BAUD RATE >> 

fr 

• CMDREG <<PAHITY >> ECH <<XMIT>> HE DTR 



SCREEN VARIABLES: PPC AND SIC MODES • 

*afeaa*aaaa aitiaataaaaaaataaqiFiijE'pajtaaiiaaa 





1 

1 D 

1 1 





1 

1 



IDLE 

CMD CHAB RKTEIVED 

COLLECT <N> UNTIL CHAR THEN DO COMMAND 

SKIP UNTIL SPACE, THEN GOTO STATE 4 

E/D COMMANDS 

UNUSED 

WAIT UNTIL CR THEN SET STATE TO ZERO 

WAIT UNTIL CR THEN DO PROC INDICATED BY PARM 



77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

88 « 

89 DELAYFLG EQU $478-SC0 

90 • B7-B6"SCREEN T«ANSLATION OPTIONS 
LC->UC 

1 NO TRANSLATION 

1 LC->UC INVERSE 
1 1 LC->OC, IX:->UC INVERSE 
(1-3 WILL ALLOW LC CHARS TO PASS THEU MONITOR) 



[B4-B0 DETERMINE ENQUIBE CHAR FOR P8A MODE) 



B5-B4-CR DELAY 
a3-B2=LF DEWY 
B1-B0-FF DELAY 



I 



91 
92 
93 
94 

95 
96 

97 

98 

99 

100 

101 * 

102 STSBYTE EQU S678-SC0 

103 PWDBYTE EQU S6FB-SC0 

104 COLBYTE EQU 5778-SCO 

105 MISCFLG EQU S7Fe-$C0 

1 06 • B7-ECHa BIT 

107 • B5=LINEFEED EAT 

108 • B3=X0FF ENB FLAG 
1D9 • B1-PPC/CIC MODE 
110" 



= NO DELAY 



32 HILLISEC 





I 0=1/4 SEC 

II = 2 SEC 



STATUS/ I OR ESULT/ INPUT BYTE 
PRINTER (FORMAT) WIDTH 
COLUMN POSITION COUNTER 
I 

B6=TAHB1NG OPTION ENABLE 

B4=PASCAL/ BASIC FLAG 

fl 2= KEYBOARD ENB 

BO=LF GENERATE ENB 
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T 



DODOi 
0000: 
OOOO: 
07Fa! 
QOOO: 
0000: 
OOOO: 
OOOO: 
OOOO: 
OOOO: 
OOOO: 
0638: 
OOOO! 
OOOO: 

ooooi 

06B8: 
OOOO: 
OOOO: 
OOOO; 
OOOO! 

OOOO! 

OOOO 
OOOO 

ooco 

OOOO 

OOOOl 

FDED: 

FEB9: 

PF58: 

PCBAi 

FE93: 

PDF 6: 

OOOO: 

OOOO: 

OOOO: 

OOOO: 

OOOO: 

OOOOl 

OOOO: 

OOOOl 

OOOO: 
DODO: 
OOOO: 
OOOO: 
OOOO: 
OOOO: 
OOOO: 
OOOO: 



STATEFLG: m^TEHMINAL MODE PLftG 
B3-B5-CHRIN SLOT 



T12 *•****'•*••• n**" ■■*•••**■•#**•••■*,»*■* 
113 • TEMP SCREEN VARS (SLOT INDEPENDENT) > 

t14 t*>Ait*lrltiklr»a<ia**fe**fe**«a*t*Afl4t**«a>>>| 

115 MSLOT Egu S7FS .-BUFFEH FOR HI SLOT BDDR (SCN) 

116 ■■■•i**ii***"a*«***«* ••••►*'*■*•• **• 

117 • SCREEN VARIABLES; CIC MODE ■ 

119 ' 

130 

121 

122 • 

1 23 CHNBfTE ECU S6P9-SC0 

124 • 

1 25 * BO-B7-CN0O ENTRY 

126 " 

127 BUFBYTE EQU 5778-500 
12B • 

129 • 

130 • 
131 
132 
133 

134 • 

135 aaaaacaaaaaatanajrtajiajia 

136 * MONITOR SUBHOUTINES • 

^37 a*aaa*aa*aaa*a*aaaaaa«* 



KISCPLG: 



jCURRBNT OUTPUT SCREEN {SCNOO BNTSYl 



;BaPFEK FOR ONE 
INPUT BfTE: HIGH BIT 13 SET 
WHEN BUFFER IS PULL 

B6=TeRM MODE SHIFT ENB 



OTHER SLOT VARIABLES AS DEFINED FOB PPC AND SIC MODES 



138 COUT 

139 SETKBD 

140 lORTS 

141 HJITAI 

142 SETECH 

143 VIDOUT 
144 

1 
2 
3 
4 
5 
6 
7 



ECU 
EQU 
EQU 
EQU 
EQU 
EQU 
CHN 



SFDED 
$FE89 
SFF5B 
SFCBA 
SFE93 
SFDF6 
SSC.CNOO 



iCHARACTER OUT (THRU CSW) 
jSETS KEH TO APPLE KEYBOARD 
[KNOWN "BTS" LOCATION 

[INCREMENT A1 H, L AND CMP TO A2H,L 
[SETS CSW TO APPLE SCREEN 
(OUTPUT A CHAR TO APPLE SCREEN 



aaaaaaaaaaajraaaaaaaaaaaaaaaajpaaaa 



• APPLE II SSC FIRMWARE 



BY LARRY KEN YON 



-JANUARY 1981- 



aaaaaaaaaaaaaa 



9 
10 

11 
12 
13 
14 
15 



• (C) COPYRIGHT 19B1 BY APPLE COMPUTER, INC, a 



aaa*aAaaaanaaattaaaaaa*a«a*a*taaaa*aaaaaalpaaaa* 



' CNDO SPACE CODE 
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OC 



C700: 

C700: 

C700i2C 

G703:70 

C705:3a 

C706:90 

C707!lB 

C70SiB8 

C709i50 06 



aaaaaairaairaaaaaaaaaaattaaaaaataaaa 
NEXT CfflJECT FILE NAME IS SSC.DCLS .OBJO 
16 ORG SC700 



FF 



17 • 

ia BINIT 

19 

20 I ENTRY 

21 

22 OENTRY 

23 

24 



BIT 
BVS 
SEC 
DFB 
CLC 
CLV 
BVC 



lORTS [SET THE V-FLAG 

BENTRY i<ALWAYS> 

[BASIC INPUT ENTRY 
S90 jOPCODE FDR BCC 

[BASIC OUTPUT ENTRY 

BENTRY ;<ALWAYS> SKIP AROUND PASCAL 1.1 ENTRY 



a 
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31 
4 



C70B:01 






25 




DFH 


SOI 


C70C:31 






26 




DFfl 


S31 


C70D:aE 






27 




DFB 


>P1NIT 


C70B;94 






38 




DFB 


>PREAD 


C70F;97 






29 




□FB 


JPWRITE 


C71019A 






30 




DPS 


5PSTATUS 


C71l:a5 


27 




31 


BENTRY 


STA 


CHARACTER 


C711:86 


35 




32 




STX 


ZPTfWP 


C715iaR 






33 




TXA 




C716:4B 






34 




PHA 




0717:98 






35 




TYA 




C71B:4e 






36 




PHA 




0719:06 






37 




PHP 




C71A:7B 






3a 




SEI 




C71B;BD 


FF 


CF 


39 




STA 


ROMSOFF 


C71E:2a 


58 


PF 


40 




JSR 


lORTS 


C721:BA 






41 




TSX 




C722;BD 


00 


01 


43 




LDA 


STACK, X 


C725;aD 


FB 


07 


43 




STA 


MSLOT 


C728:AA 






44 




TAX 




0729 :0A 






45 




ASL 


A 


C72A:0A 






46 




ASL 


A 


C72B:0A 






47 




ASL 


A 


C72C:0A 






46 




ASL 


A 


C72D:85 


26 




49 




STA 


SL0T1 6 


C72F:Aa 






50 




TAY 




C730;28 






51 




PLP 




C731:50 


29 




52 




BVC 


NORMIO 


C7331 






53 


a 






C733: 






54 


• BASIC 


INITIALIBATION 


C733: 






55 


a 






C733:1E 


3S 


05 


56 




ASL 


CMDBYTE, X 


C736:5E 


3B 


05 


57 




LSR 


CMDBYTE, X 


0739 iB9 


8A 


CO 


56 




LDA 


CMDREG.Y 


C73C:29 


IF 




59 




AND 


»S1F 


C7 3B:DO 


05 




60 




BNE 


BINIT1 


C740iA9 


EF 




61 




LDA 


»5EF 


0742:20 


05 


08 


62 




JSR 


INITl 


C74S: 






63 


a 






C745iE4 


37 




64 


BIMIT1 


CPX 


CSWH 


C747;D0 


OB 




65 




BNE 


PROMIN 


C749;A9 


07 




66 




LDA 


#> OENTRY 


C74fl:C5 


36 




67 




CMP 


CSWL 


C74D:P0 


05 




68 




BEQ 


FROHIN 


C74F!a5 


36 




69 




STA 


CSWL 


C751 :18 






70 


FROMOUT 


CLC 




C752i90 


08 




71 




BCC 


NORMIO 


C754:E4 


39 




72 


FROHIN 


CPX 


KSWH 


C756;D0 


F9 




73 




BNE 


FROMOUT 


C758:A9 


05 




74 




LDA 


#>IENTRY 


C75A:B5 


3a 




75 




STA 


KSWL 


C75C: 






76 


a 






C75C: 






77 


• BRANCH TO 


APPHDPHIAT 


C75C: 






78 


a 






C75C:BD 


38 


07 


79 


NQBHIO 


LDA 


MISCFLG, X 


C7SP:29 


02 




BO 




AND 


#S02 


C761 :0e 






Bl 




PHP 




C762:90 


03 




83 




BCC 


BOUTPUT 



,- GENERIC SIGNATURE BYTE 
[DEVICE SIGNATURE BYTE 



[INPUT BUFFER INDEX 
.■SAVE X AND Y REGS ON STACK 



[SAVE ENTRY PLAGE 

;N0 RUPTS DURING SLOT DETERMINATION 
jSWITCH OUT OTHER SC800 ROMS 



; RECOVER SCN 

;X-HEG WILL GENERALLY BE SCN 
[DETERMINE SNO 



;Y-REG WILL GENERALLY BE SNO 
[RESTORE RUPTE 



[ALWAYS ENABLE COMMANDS 

jJUST HAD A POWEH-ON OR PROGRAM RESET? 

jIF SO, GO JOIN INIT IN PROGRESS 



[IF CSW IS ALREADY POINTING TO OENTRY, 

[ THEN WE MUST HAVE COME FROM KSW 

[OTHERWISE, SET CSW TO OENTRY 

[INDICATE WE ARE CALLED FOR OUTPUT 

[<ALWAyS> 

[MAKE SURE KSW POINTS HERE 



[SET UP KSW (NOTE CARRY SET FROM CPX) 

; BASIC I/O ROUTINE 

[SEPARATE CIC MODE FROM OTHERS 
;NOT ZERO FOR CIC MODE 
[SAVE CIC MODE INDICATION 



FIRMWARE 61 



C764:4C 

C767: 

C767:ED 

C76ft;48 

C76B:0A 

C76C;10 

C76E:AG 

C770;A5 

C77Zi09 

C774190 

C777i85 

C779:AE 

C77Ci6B 

C77D:29 

C77F:9D 

C7a2:28 

C7a3iFO 

C785:20 

C7B8:4C 

C7eB: 

C78B:4C 

C78B; 

C7BE1 

C7aEj 

C78Ei 

C7aE: 

C7aE:20 

C791 iS2 

C793:60 

C794:4C 

C797i4C 

C79A: 

C79fl: 

C79A1 

C79AT 

C79A: 

C79A: 

C79A:4A 

C79B:Z0 

C79EiB0 

C7AOi20 

C7A3:FO 

C7A5:18 

C7A6.- 90 

C7A8: 

C7B8:Z0 

C7AB:BD 

C7AEiAA 

C7ftFx60 

C7aD; 

C7B0i 

C7B0: 

C7B0:A2 

C7B2:B5 

C7B4;4B 

C7B5iCA 

C7Be; 10 

C7BB: 



BF C8 
88 04 



OE 

35 

27 

20 

00 02 

27 

P8 07 

BF 
BB 04 

□6 

63 CB 
B5 1:8 

PC C8 



00 CB 
00 



98 C8 
Rfl C9 



9B C9 

oa 

F5 CA 

06 



D2 CA 
Be 05 



83 
B4 ■ 

85 BOUTPUT LDA 
PHA 



JMP BINPUT 



ETATEFLG.X (CHECK FOR AFTER LOWERCASE INPUT 



iSKIP IF NOT 



A 

B0UTPUT1 

ZPTfMP 

CHARACTER 

*S20 

INBUFf.X jRESTORE LOWERCASE IN BUFFER 

CHARACTER ;AND FOH OUTPUT ECHO 

MS LOT 



86 

87 fiSL 

8B BPL 

89 LDX 

90 LDA 

91 ORA 

92 STA 

93 STA 

94 LOX 

95 BOUTPUT 1 FLA 

96 AND 

97 STA 
9B PLP 
99 BEg 

^00 JSR 

101 JHP 

102 > 

103 aOUTPUT2 JMP SEBOUT 

104 ».••»••».•**.»•»•.*•••»••*••*•*••• 

105 • * 

106 • NEW PASCAL INTERFACE ENTRIES • 

107 * • 

10Q «*fr*h*a*alE*fefr]til«fr1llpfrli*a*llfFilfE****il* 
109 PINIT JSR PASCALINIT j 



#SBF 
STATEFLG, X 

BOUTPUT 2 

OUTPUT 

CICEXIT 



;ZERO THE FLAG 

; RETRIEVE CIC MORE INDICATION 

(BRANCH FOR PPC, SIC MODES 

(CIC MODE OUTPUT 

(PIBISH Bt CHECKING FOR TERM MODE 



110 
111 



LDX 
HTS 

1 I 2 PREAD JMP 

1 1 3 PMRITE JMP 

114 * 

115 

116 

117 

118 

119 • 

120 eSTATUS LSR 
JSR 



do 



(HO ERROR POSSIBLE 



PASCALREAD ( 
PASCALHRITE i 



NEW PASCAL STATUS REQUEST 

A-BEG-0 -> READY FOR OUTPUT? 
A-REG'1 -> HAS INPUT BEEN RECEIVED? 



121 

122 

123 

124 

125 

126 

127 • 

126 PSTATIN JSR 



BCS 
JSR 
BEQ 
CLC 
BCC 



A 

PEMTRY 

PSTATIN 

SHOUT 

psrArus2 



;SAVE REgUEST TYPE IN CARRY 
.-(PRESERVES CARRY) 

(READY FOR OUTPUT? 



PSTATUSS (CARRY CLEAR FOR NOT READY 



8RIN 



jSETS CARRY CORRECTLY 



129 PSTATUS2 LDA STSBYTBiX [GEf ERROR FLAGS 



1 3D TAX 

131 RTS 

1 33 ■ ROUTINE TO SEND A CHARACTER TO ANOTHER CARD • 

1 34 A4*llit*lrllAflfrB4<frlt*lll*itllit4itlllll'lr44p*ll«'IA<»>**il*>frit 
03 135 SENDCD LDX #3 

36 136 SAUEHOOK LDA CSWL.X 

1 37 PHA 

1 38 DEX 

FA 1 39 BPL SAVEHOOK 

140 ■ 



62 SUPER SERIAL CARD 






C7Ba: 




141 ■ 


NOW 


PUT CARD ADDRESS IN HOOK 


C7aBi 




142 • 








C7ae:AE F8 


07 


143 




LDX 


MS LOT 


CTBBiBO 38 


06 


144 




LDA 


CHNBYTE, X 


C7BE:85 36 




145 




STA 


CSWL 


C7C01BD B8 


04 


146 




LDA 


STATEFLG, X (GET SLOT » 


C7C3i29 38 




147 




AND 


#S38 


C7C5:4A 




148 




I£R 


A 


C7C6i4A 




149 




LSR 


A 


C7C7i4A 




150 




LSR 


A 


C7C8:09 CO 




151 




ORA 


(SCO [FORM SCN 


C7CAt85 37 




152 




STA 


CSWH 


C7CC: 




153 ' 








C7CC: 




154 ■ 


OUTPUT TO 


THE PERIPHERAL 


C7CC: 




155 * 








C7CC:8A 




156 




TXA 


(SAVE SCN 


C7CD:48 




157 




PHA 




C7CE:A5 27 




15B 




LDA 


CHARACTER 


C7D0;4a 




159 




PHA 




C7D1 i09 80 




160 




ORA 


#S90 18O COL BOARDS WANT HI-BIT ON 


C7D3;20 ED 


FD 


161 




JSR 


COUT 


C7D6i 




162 • 








C7D6: 




163 • 


NOW 


RESTORE EVERYTHING THE OTHER CARD MAY HAVE CLO 


C7D6: 




164 * 








C7D6;6e 




165 




PLA 




C7D7;a5 27 




166 




STA 


CHARACTER 


C7D9;SB 




167 




PLA 




C7DAiSD F8 


07 


16S 




STA 


MS LOT 


C7DDiAA 




169 




TAX 




C7DE;0A 




170 




ASL 


A 


C7DF:0A 




171 




ASL 


A 


C7E0:0A 




172 




ASL 


A 


C7E1 :0A 




173 




ASL 


A 


C7E2:e5 26 




174 




STA 


SL0T16 


C7E4:SD PP 


CF 


175 




STA 


ROMSCffF 


C7E7i 




176 « 








C7E7: 




177 • 


PUT 


BACK CSWL INTO CHNBYTE 


C7E7: 




178 • 








C7E7:A5 36 




179 




LDA 


CSWL 


C7E9:9Q 38 


06 


lao 




STA 


CHNBYTE, X 


C7EC: 




181 • 








C7EC!A2 00 




182 




LOX 


*0 


C7EE:68 




183 RESTORHOOK PLA 


C7EF:g5 36 




184 




STA 


CSHL,X 


C7F1 ; Ea 




185 




INX 




C7F2;E0 04 




186 




CPX 


#4 


C7F4i90 F8 




187 




BCC 


RESTORHOOK 


C7F6! 




18B • 








C7P6iAE Fa 


07 


189 




LDX 


MS LOT 


C7F9:60 




190 




RTS 




C7PAi 




191 - 








C7FA;C1 QO 


DO 


192 




ASC 


"APPLE" 


C7FD:CC C5 












C7FF:0e 




193 




DFB 


S8 


C8D0: 




194 • 









FIRMWARE 63 



caoo 

C800 
CBOO 
CBOD 
CBOO 
CBOO 

caoo 

CBOO 
C800 
CBOO 
C800 
C800 

caoo 

CBOO 

caoo 

CBOO 
CBOO 

CBOO 



196 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 



CHN SSC.C800 

tflaAlfpitlritfrillrilAltfritltAltfritfril **•*••** 



• nPPLE II SSC FIRMWARE 



BY LSRKY KENTON 



-JANUHHY 1981- 






*lk»>4pil4>frit4lta 



• (C) COPYRIGHT 1981 BY APPLE COMPUTER, IWC. • 



«*aitit4plrit*airit4itliit4rlrit'r«lrit«All4*llA' **«■»*>»«« I'ltfrlr 



" caoo SPACE; HIGH LEVEL STUFF • 



CaOOi 

caoo: 

Ca03: 
C605: 
ca06; 
CBOS; 
CaOB: 
CaOE: 
C81 1 : 
C814: 
C817: 
CBIA: 
C81D: 
C81F: 
CBJOi 
CB21: 
CBZ3: 
CB241 
CB26: 
Ca27: 
Ca28; 
Ca2H; 

casc: 

CB2B: 

Ca2P: 

C831: 

C833 

Ca35 

ca35 

CS36 
CB38 
CB3fi 

ca3c 

CB3F 

ca42 

CB44 
CB46 

cs4a 

CSAB 



20 9B 

A3 16 
48 

A9 00 

9D BS 

911 B8 

9D 38 

9D B8 

9D 38 

9D B8 

B9 82 

85 2B 
4A 
4A 

90 04 

es 

29 FE 

48 

Ba 

B9 ai 

4A 

BO 07 
4A 

BO OB 

A9 01 

;D0 3D 

i4A 

:A9 03 
:B0 02 
;A9 80 
!9D Ba 
:2C 58 
lA5 2B 
:29 20 
:49 20 
:9D Ba 



15 **••*••••*••*•••****•****■*■****# 

16 • PASCAL 1,0 INIT ENTRY * 

17 «aa feaaaaaaafp aaa'jiaat'aii** 
OBJECT FILE NftHE IS SSC. DCLS.OBJI 

1 8 ORG scaoo 

C9 19 PRSCflLINIT JSR PENTRY [PftSCftL 1.0 INITIALIZATION ENTRY 



04 
03 
04 
05 

oe 

06 
CO 



04 
PF 



03 



20 

21 INITI 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 INITI A 

38 

39 

40 

41 

42 

43 

44 

45 ■ 

46 TNIT2 
47 

48 
49 

50 INIT2A 

51 INIT2B 
52 

53 
S4 
55 
56 ■ 



LDfl 
PHA 
LtlA 
STA 
STfl 
STA 
STfl 
STfl 
STfl 
LDA 
STA 
LSR 
LSH 
BCC 
PLA 
AND 
PHA 
CLV 
LDA 
LSR 
BCS 
LSR 
BCS 
LDA 
BNB 

LSR 
LDA 
BCS 
LDA 
STfl 
flIT 
LDA 
AND 
FOR 
STfl 



#516 

#0 

STATEFLGjX 

DELAIFLG.X 

HANDS HKE.X 

STSBYTE,X 

PWDBYTE, X 

COLBYTE, X 

DIPSW2,Y 

ZPTBP2 

H 

A 

INITI A 



;N0 XOFF, ECHO, LF EAT, OH LF GEN 
iGOES TO MISCFLG AFTER MODIFICATION 



KSFE 



01PSH1 , Y 
A 

INIT2 

A 

INIT2a 

#Soi 

INIT5 



,-SET LP GEN OPTION FROM D2-S5 

iSAVE FOR LATER 

;S5-> CARRY 

;IF S5-ON=0 THEN LFJIVE MISCFLG ALONE 

jOTHERWISE, MAKE SURE LF GEN 
; ENABLE IS RESET 

,-V WILL BE CLEAR FOR CIC MODE 

[SIC MOOES SET CARRY 
, BRANCH FOR SIC MODES 

iPPC MODE BRANCH 

jCTL-A 

j<ALWAYS> CIC MODE BRANCH 



A ;SET CARRY FOR PSA 

#503 iSET ETX AS DEFAULT INpUIRY CHAR 

INIT2A jBRflNCH FOR P8A 

dSaO jFOH P8 SET AUTO CR GEN 

STATEFLG, X 

lORTS fSBT V-FLAG FOR PPC, SIC MODES 

ZPTMP2 

#320 ;SET CH DELAY 

tS20 jSO 1=ENB. O-DISABLB 

DELAYFLG, K ; FROM D2-S2 



S 



C84B:70 

C84D: 

C84Di 

C84D: 

Ca4D: 

CB4Di20 

CBSOtAE 

C853t9D 

C856i60 

C857. 

C857-. 

ce57i 
ce57! 

CB57iA5 

C859:4A 

C85A:4A 

Ca5B:29 

C85D; AB 

CaSEiFO 

CB60; 

Ca60;6S 

C861i29 

Ca63:4B 

C864i 

C864ia9 

C867:9D 

Ca6A: A4 

C86C; 

CB6C:6B 

CB5D:29 

C86F:48 

Ca70;fl9 

Ca72i 

Ca72:90 

CB75:6a 

CB76:9D 

CB791 

C879: 

C879: 

CS79:AS 

C87B;4B 

C87C:29 

C37E:50 

caao:29 
caa2:20 

CBa5:20 
C88ai68 
CaB9:29 
C88B:50 
C88D; A9 
CaaF:0A 
C890:OA 
CB91 iOA 
C892:09 
C894:99 
Ca97:B9 
C89Ai60 
C89H: 



OA 



9B C8 
F8 07 
B8 05 



A6 C9 
38 06 
26 



95 
09 

38 05 
38 07 

2B 

AO 
02 

80 

A1 CD 
81 CD 

oc 
03 
00 



OB 

BA CO 
B8 CO 



57 BVS INIT3 (<AmAYS> BRANCH AROUND PASCAL 

5g *a a aa aajm' »>*> a* aa aaaaaaao 

59 ■ PASCAL 1.0 READ ENTRY • 

60 • (MUST BE AT SC84D) * 

g] aaaaa aaaaiikAaB*Ba>»a a aaaa 

62 PREADO JSR PASCALHEAD ;DO PASCAL 1.1 READ 

63 LDX MSLOT [MODIFY FOB 1.0 

64 STA STSBYTE.X jCHflBACTER READ 

65 RTS 

• a4aaaaaa*4«aii>ip>lEa*a*Ba 



- NOW WHERE WERE WE??? * 
aaaaaaaaaAaAaaa'taaaatait 



66 
67 
68 

69 * 

70 INIT3 

71 

72 

73 

74 

75 

76 • 

77 

78 

79 

ao • 

81 INIT4 

82 

83 

84 * 

85 

86 

87 

88 

B9 * 

90 INIT5 

91 

92 

93 ' 

94 

95 

96 

97 

9B 

99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
1 1 1 
1 12 
113 



LDA 
LSR 
LSR 

AND 
TAY 
BEg 

PLA 
AND 
PMA 

LDA 
STfl 

LDY 

PLA 
AND 
FHA 

LDA 

STA 
PLA 
STfl 



ZPTMP2 

A 

A 

tS03 

INIT4 



#S7F 



iPPC, SIC MODES USE SWITCHES 
I TO SET PWIOTH, CR DELAY 



.-RESET VIDEO ENABLE FOR PWinTH#40 



PWDTBL, Y 
PWDBYTE, X 
SLOT! 6 



[CLEAR CIC BIT IN FOTURE MISCFLG 

I (AND TABBING, XOFF AND LF EAT BITS) 



ttS95 

#S09 ;CTL-I 

CMDBYTE.X jCMD ESC CHAR 1 IGNORED FOR SIC MODES) 

MISCFLG, X jSET MISCFLG FLAGS 



NOW FOB THE ACIA INITIALIZATION ROUTINE 



INITflCIA LDA ZPTMP2 
PHA 

AND #SAO 

B7C IN1TACIA1 

AND #sao 

INITACIfll JSR DATACMDl 

JSR BAUDCMD1 
PLA 

AND #SOC 

BVC 1NITACIA2 

LDA »S0 

INITACIA2 flSL fl 

ASL A 

ASL A 

ORA #SOB 

STA CMDREG.Y 

LDA RDREG.Y 
RTS 



1DIPSM2 

[DATA BIT OPTIONS FOR CIC MODE 

iBBANCH FOR CIC MODE 

J a DATA, 1 OR 2 STOP FOR SIC, PPC 

jSET CONTROL REG 

I SET DIPSHITCH BAUD RATE 

[PARITY OPTIONS FOR CIC MODE 

[BRANCH FOR CIC MODE 

[DISABLE PARITY FOR SIC, PPC MODES 



[THROW OUT THE STRANGE STUFF 



114 aiaa4aa«aa*«i>aAaaB a 



64 SUPER SERIAL CARD 






FIRMWARE 65 



C89B: 

C89B:3D 9B C9 
CB9Ei20 AA Ca 
C8Ali39 7F 

caft3; AC ea o7 

CeA&:BE B8 05 

C8A9:60 

CaAA: 

CaAA: 

CaAA: 

CaAA: 

C8AA: 

C8AA: 

CaAA: 

CSAA: 

CBAA: 

CeAfl:20 FF CA 

CBADiBO 05 

eBAF;!0 2C CC 

CBBi:90 P6 

C8B4:60 

caB5i 



SrSBTTE, V I ERROR STATUS-} X-REG 



1 1 5 > PASCAL HEAD ROUTINE ■ 
"6 ••■••••.-<•••. 

117 PAECALREAD JSR PENTRY jSHAHED B* BOTH PASCAL VERSIOHS 

na PASCAL.HEAD1 JBR GBTCHAft jGET ACIA/KBD DATA 

"9 AND tS7F jCLEAH HIGH BIT FOR PASCAL 

120 PASEXIT LDY MSLOT 

121 LDX 

122 RTS 

123 "OtililltBXtAtaiiailt^ttittBtVtAlA 

124 ■ GETCHAR ROUTINE WAITS FOR ' 

125 • THE NEXT CHAR FROM EITHER • 

126 ' THE ACIA OR KEYBOARD (IF ■ 

127 - ENABLED), USED BY PASCAL > 
1 2a * HEAD ROUTINE, XON WAIT, • 

129 • AND ACK WAIT. DATA IS RE- » 

130 • TURNED IN THE A-REGISTER * 
137 ii-iiAA«ttA«*a*a *«*•**«*« «**ah*iife 



I 



5 



132 GETCHAR JSR 

133 acs 

134 JSR 

135 BCC 

1 36 GETCHARl RTS 

137 ■ 

1 3B CHN 



INPUT 
GETCHARl 
CKKBD 
GETCHAR 



I ACIA DATA? 

iKEYBOARD INPUT? 

I EXIT HUEH WE HAVE SOHETHING 



SSC.HILEV 



66 SUPER SERIAL CARD 






CSB5: 

c:aB5i 

CaB5: 

C8B5: 

CBBSi 

CBB5: 

CBBS; 

CBBS! 

CBBS: 

CBBS; 

C8B5: 

C8B5; 

C8B5: 

CBBS: 

CBBS: 

CeflS: 

CaB5: 

C8B5:20 

CBBB: 

CaSB; 

CBBB: 

CBB8:6B 

C8B9:A8 

C8BA:Sa 

CaBBiAA 

CaSCtAS 

CeBE:6D 

C6BF: 

C8BF: 

C8BF: 

CSBFiFO 

C8C1 :BD 

C8C4:10 

C8C6:SE 

C8C9:D0 

C8CB: 

C8CB:20 

C8CE:90 

ceuo: 

C8D0:BD 
CaD3;29 
C8D5i FO 
CaD7:A5 
CaD9:C9 
C8DB:90 
CBDDtBD 
C8E0:09 
C8E2:9D 

cass: 
caESiza 

CSEe:FO 

caEBiDO 

CBEA: 

C8EA; 20 

C8ajl90 

CaEP:20 

CBF2:28 

CBF3lOS 



IE CA 



29 

B8 06 
05 

Be 06 
24 

3E CC 

lA 
BB 03 

CO 

OE 

27 

EO 

08 

Be 04 

40 

B3 04 



DO 
CB 

FF CA 

DC 

II CC 



• APPLE II SSC FIRMWARE 



Bf LARRY KEN YON 



-FEBRUARY 1981- 



4aaa*4Ba4***ft(i 



2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 

IS • * 

]g taaaaaaaaaaaaaaaaataaaaaanitaiiaaira 

17 • CIC EXIT ROUTINE ... ■ 

ig aaaaa a*aa*aaaaaaanaaaafpaaA***a**« 

19 CICEXIT JSR CHECKTERH jSEE IF WE'VE ENTERED TERMINAL MODE 

20 aaaaaaaaaaaaaaaaitaaaa* 

21 • BASIC EXIT ROUTINE • 

22 aaaaaaaaiaaaaAairaaaaaa 

23 BASICEXIT PIA 



• (C) COPYRIGHT 1981 BY APPLE COMPUTER, INC. 



• CIC, SIC, PPC MODE HIGH-LEVEL • 



TAY 

PIA 

TAX 

LDA CHARACTER 

RTS 
aaaaaaaxaataaaaaaaakaaaa 
• BASIC INPUT ROUTINE • 



24 
25 
26 
27 
2a 
29 
30 

31 aaaa.a 

32 BINPUT 
33 
34 
35 
36 

37 * 

38 BIHKBO JSR 

39 BCC 

40 • 

41 BINEND LDA 
AND 



BEg 
LDA 
BPL 
LSR 
BNE 



BINACIA ;BRANCH IF HOT CIC MODE 

BUPBYTE,X (INPUT BUFFER FULL? 

BINKBD 

BUFBYTB,K ;RESET BUPPEH POLL 

BINACIA1 i<ALWAYS> 



GETKBD 
BIMACIA 



I KEYBOARD DATA? 



DELAYPLG, X 

42 AND dSCO 

43 BEg BINEND1 

44 LDA CHARACTER 

45 CMP #SEO 

46 BCC BINBND1 

47 LDA STATEFLG, X 

48 ORA »S40 

49 STA STATEFLG, X 

50 • 

51 aiNENDI PLP 

52 BEg 

53 BHE 

54 • 

55 BINACIA JSR 

56 BCC 

57 BINACIAI JSR RESTORE 
Sa PLP 
59 PHP 



TRANSLATE LOWERCASE TO UPPERCASE? 

IP SO, LET THE MONITOR DO IT 

IP NOT, SET FLAG IF 
THIS IS A LOWERCASE CHAR 
FOR INPUT BUFFER CORRECTION 

J (CIRCUHVBNT APPLE MONITOR) 



BASICEXIT [BRANCH IF NOT CIC MODE 
CICEXIT ,-<ALWAYS> CHECK TO SEE IF WE 

ENTERED TERM MODE (VIS KYBD ESCAPE 
INPUT (ACIA DATA? 

BINKBD 

jDO BASIC CURSED DUTY 



(GET CIC MODE INDICATOR 



FIRMWARE 67 



T 



C8F4;F0 

CaF6i 30 

C:8F9:4C 

C8FC: 

C8FC: 

C8FC; 

cePC!2a 

CSFFilO 

C901:A5 

C903i4B 

C904iBD 

C907;29 

C909:DO 

C90B: 

C90B:fl5 

C90D;F0 

C90F:C9 

C91 I :F0 

C91 5;C9 

C915iD0 

C917i09 

C919:3D 

C91C:18 

C91D:65 

C91F;85 

C921: 

C921 ; 

C92 1 t BD 

C924iC5 

C926;F0 

C92aiB9 

C92ft:9Q 

C92C:SD 

C92F;0ft 

C930:10 

C932tA9 

C934:85 

C936;3C 

C939:a8 

C93A;70 

C93C;Eft 

C93D.- 

C93D: 

C93D: 

C93D: 

C93D: 

C93D: 

C93D:2C 

C940i50 

C941:BB 

C942;AE 

C945:4C 

C94ai 

0948: 

C948: 

C948i20 

C94B!20 

C94E;4C 



DA 

□ 1 C9 

00 C8 



1A CB 

B7 

27 

38 07 

CO 

16 

24 
42 
OB 
04 
10 
OA 
FO 

B8 oe 

24 
24 



BB 06 
24 
29 
RO 

oe 

3fi 07 
1F 

ea 

27 

58 FF 



fa 07 

EF C9 



BS C9 
6B CB 
68 C9 



60 BEQ HINEND 

61 JSR CKINPUT 

62 JMP BINEND 

g;j «****«»*lE*IIAltfritfritttitltlr*A*aita4fr*«C* 

64 * SIC, PPC BASIC OUTPUT ROUTINE > 

55 •■flll*A4>AltA<Alt*4A«(rAtt4«'rlt4ltlrit*aa<r 



[SKIP IF NOT CIC MODE 

[LOOK FOB INPUT STREAM SPECIAL CHARS 



66 SEROUT 

67 

68 

69 

70 

71 

72 

73 * 

74 

75 

76 

77 

78 

79 

BO COMMA 

81 

82 

83 

84 

95 • 

86 • 

87 

88 

89 

90 

91 

92 

93 

94 

9S 

96 

97 

98 

99 

■too 

101 
102 
103 
104 
105 
106 



JSB 
BCS 
LDft 
PHA 

LDR 
AND 
BNE 

LUA 
BEQ 
CMP 
BEQ 
CMP 
BUB 
ORA 
AND 
CLC 
ADC 
STA 



CMDSECCK 
BASIC EX IT 
CHARACTER 

MISCFLG, X 

#SCO 

TABCHECK 

CH 
NOTAB 

#8 

COMMA 
#16 
TABCHECK 

tIEPO 
COLBYTE, >! 

CH 
CH 



[CHECK FOR A COMMAND SBOUEHCF! 
[BRANCH IF WE WERE IN COMMAND MODE 
jSAUE CHAR ON STACK 

jIF VIDEO OR TABBING ENABLED, 
I DON'T MESS WITH THE CURSOR 



;CHECK FOR COMMA TABBING 

;IF CH=0, THERE WAS NO TAB OR COMMA 

jINTEGEH BASIC COMMA? 



[APPLESOFT COMMA? 



jSET COL TO PREVIOUS TAB 



.•THEN INCREMENT TO NEKT TAB 



TABCHECK LOA COLBYTE,^ 

CMP CH 

BEQ NOTAB 

LDA #SAO 

BCC TAB1 

LDA MISCFLG, X 

ASL A 

BPL NOTAB 

LDA #588 

TABI STA CHARACTER 

BIT lOHTS 

PHP 

BVS TAB 2 

NOP 
«*a*«a*a***aa**a**a*a(ra(pa 

- SHORT BATCH MOVE; ' 

* LOCATE AT 5C93D FOR ' 

* COMPATIBILITY WITH • 

* SIC P8 BLOCK MOVE. • 

*aaa*aaaa*aHaaaaaaaaaaaaa 

107 BATCHIN BIT lORTS 

108 DFB S50 

109 BATCHOUT CLV 

110 LDX MSLOT 

1 1 1 JMP BftTCHlO 

112 aaaa**a*aaat •••*••••■ 
113" BURP ... • 
114 aataaaaaafraaaAavaaaaa 
1 15 TAB2 JSR ADJUST 
1 16 JSR OUTPUT? 
1 17 JHP FORCECR 



IS TABBING NBEDED7 

IF EQUAL THEN NO TAB NEEDED 

SPACE FOR FORWARD TAB 

[DON'T BACKSPACE UNLESS TABBING 
[ OPTION IS ENABLED 

; BACKSPACE FOR BACKTAB 

[SET V-1 TO INDICATE TABBING 

;SAVE TABBING INDICATOR 

[<ALWAYS> AROUND BATCH MOVE ENTRY 



jDUMMV BVC 

[¥:=0 FOB OUTPUT ENTRY 



^ADJUST COLLWN COUNT 

[DON'T GO TO SCREEN WHEN TABBING 

[SHARE SOME CODE. . . 



:^ 

H 

41 
41 
41 
4 
41 

^1 



C951 ; 

C951;68 

C952:B8 

C953:08 

C954i85 

C956:48 

C9S7;20 

C95Ai20 

C9SD:68 

C95Ei49 

0960: OA 

C961:D0 

C963:9D 

C966[8S 

0968: 

C968:BD 

C96B: 1 

C96DiaD 

0970: FO 

0972:18 

C97 3:FD 

C976; A9 

C978i90 

C97A: 

C97A:28 

C97B:70 

0970: 

C97D:BD 

C980:30 

C982;BC 

C985;0A 

0986:30 

0988:98 

C9a9!A0 

C98B;38 

C9aC:FD 

C9SF1C9 

C991 ;90 

C993:69 

C99S:Aa 

C996:84 

C998: 

0998: 4C 

C99B: 

C99B: 

0998; 

C99B; 

C99B;aE 

C99B:a4 

C9A0: A9 

C9A2:9D 

C9A5i60 

C9A6: 

C9A6: 

C9A6 

C9A6 

C9A6:29 

C9A7:il8 



118 ■ 

1 1 9 NOTAB PLA 

120 CLV 

121 PHP 

122 N0TAB1 STA 



68 CB 

B5 09 

8D 

05 

B8 06 
24 

BB 04 
OD 

38 06 
08 

B8 06 

80 

DA 



A4 

38 07 
16 
BB 06 

OE 

00 

38 06 
F8 
03 
27 

24 

B8 CS 



F8 07 
26 
00 
B8 05 



[SAVE 'NO TAB' INDICATION 
CHARACTER [{FORCE OH REENTRY] 



PHA 
JSR 
JSR 
PLA 
EOH 
ASL 
BNE 
ETA 
STA 



123 
124 
125 
126 
127 
128 
129 
130 
131 

132 • 

1 33 FORCECR LDA 
BPL 
LDR 
BE 5 
CLC 
SBC 
LDA 
BCC 



0UTPUT1 
ADJUST 



[ENTER AFTER OMD 3EQ CHECK 



;WAS IT A CR7 



(IS8D 

A 

FORCECR 

OOLBYTE, X J IF SO, RESET COLUMN lO 

CH 



134 
135 

1 36 BEO SEREND 

137 

1 38 SBC OOLBYTE, X 

139 LDA #380 

140 BCC NOTABl 

141 * 

142 SEREND PLP 

143 BVS 

144 * 

145 LDA 
1 46 BMI 
147 LOY 
149 ASL 

149 BHI 

150 TYA 

151 LOY 

152 SEC 

153 SBC 
1 5 4 CMP 

155 BOC 

156 ADC 

157 TAY 
I 58 SEICH STY 

159 * 

160 SESEND2 JMP 

161 • 

162 aa* a *a*aafia*aaaaaH*aaaa»a** 

163 • PASCAL ENTRY ROUTINE ' 

164 aaaaaaa*aaaaaaaaaaaaa*aa*B* 

165 PENTRY STX MSLOT 



STATEFLG.X [FORCE OR DISABLED? 

SEREND 

PWDBYTE, X ,-FORCE CR IF LIMIT REACHED 



[(FOR PB POKE COMPATIBILITY) 



,-BRANCH TO FORCE CR 



TABCHECK j BRANCH IF TABBING 



MISCFLG, X 

HEREND2 

OOLBYTE, X 

A 

SEICH 

#0 

MDBYTE, X 

#SF8 

SETCH 

tS27 

CH 



[DON'T MESS WITH CURSOR 
[ WHEN VIDEO IS ON 



jSET CH TO VALUE OF COL FOR TABBING 

[WITHIN 8 CHARS OF PWIDTH? 

J IF SO, ADJUST TO WITHIN 8 OF 40 



BASICEXIT [THAT'S ALL 



166 
167 
168 
169 
170 
171 
172 



STY 
LDA 
STA 
HTS 



SL0T16 
#0 
STSBYTE, X 



*aa*aaaaaaira*a*aaa*aa*aaaaaaaaa' 
■ SIC MODE PRINTER WIDTH TABLE ■ 
772 *aaaaa*aa*4*a*aaaaaaaaaaaaaaa*aa 

174 PWDTEL DFB S29 [40 COLUMNS 

175 DFB S48 ;72 COLUMNS 



68 SUPER SERIAL CARD 






FIRMWARE 69 



1 



C9A8:50 




176 


DFB 


S50 .-80 COLUMNS 


C9A9:a4 




177 


DFB 


Sa4 I 132 COLUMNS 


CSAft: 




17S «Aiifp*«ir*a*iEa*a*«*A«*«*«* 


C9AA: 




179 • PftSCM. WRITE ROUTINE • 


C9AA: 




180 • (DOUBLES AS PASCAL • 


CgAA: 




181 • 1.0 ENTRY 


POINTI * 


C9AA: 




182 • -MUST BE AT SC9AA- • 


C9AA: 




133 ***aa*«a*«*«a*A*Aairaji4*a 


C9AA!8S 27 




184 PASCALWBITE STA CHARACTER 


C9Ai:;20 9fl 


C9 


1B5 


JSR 


PENTBY 


C9AF120 63 


CB 


186 


JSR 


OUTPUT 


C9S2:4C fi3 


C8 


187 


JMP 


PASEXIT jLOAD K-REG WITH ERROR B!(T 


C9B5: 




188 ■ 






C9B5i 




ig9 aaaaaaaaaaaaaAataaaaaaaataaaa 


C9B5: 




190 • COLUMN ADJUST ROUTINE * 


C9B5: 




191 • (PPC, 


SIC 


>10DES ONLf) • 


C9B5: 




T92 a*>aa*aaa**a*Baaaa«*a*aaaaaa* 


C9B5:ft5 27 




193 ADJUST 


LDA 


CHARACTER 


C9B7:49 Oa 




194 


EOH 


(tSOa jBACKEPflCE? 


C9a9:0ft 




195 


ASL 


A 


C9BA;F0 04 




196 


BEg 


DECRCOL i IF SO, DECREMENT COLUMN 


C9BCi49 EE 




197 


BOB 


USEE ;DELETB? tS?e, RUB) 


CaBEiDO 09 




198 


BNE 


CTRLTST 


C9C0;t)B BS 


oe 


199 DECHCOL 


DEC 


COLBrTEjX ;DECRB4ENT COLUMN COUNT 


C9C3;I0 03 




200 


BPL 


ADJHTS 


C9C5!9D B8 


06 


ZOl 


STA 


COLBYTE, X jDON'T ALLOM TO GO BELOW 


C9Ce:60 




202 ADJHTS 


RTS 




C9C9:i:9 CO 




203 CTRLTST 


CMP 


fSCO iDON'T INCREMENT COLUMN CO 


C9CB:B0 FB 




204 


BCS 


ADJRTS 1 CONTROL CHARACTERS 


CSCDiEB Be 


oe, 


205 


I[K 


COLBYTE, X 


C9DO;G0 




206 


RTS 




C9D1 : 




207 aaaaaaaaaaaaaaaaaaaaaaaataaAaataaaaaaaaaaa 


C9D1 : 




208 • ROUTINE TO 


PROCESS SPECIAL INPUT CHARS • 


C9Dt -. 






taaa* 




C9D1 ;BD 36 


07 


210 CKINPUT 


LEiA 


MISCPLG.X 


C9D4;29 08 




211 


AND 


KSOa ;INPUT CTL CHARS ENABLED? 


C9D6iF0 16 




212 


BEg 


CI END 


C908: 




213 • 






CSDSiBD BB 


04 


214 


LDA 


STATEFLG, X 


C9DB;A4 27 




215 


LDY 


CHARACTER 


C9DD:C0 94 




215 


CPV 


#394 ;CTL-r? 


C9[iP:DD 04 




317 


WE 


CKINPUTI 


C9ei :09 80 




2ia 


□RA 


SS80 ;SET TERMINAL MODE 


C9E3iD0 06 




219 


BNE 


CKINPUT3 j(ALMAYS> 


C9Eii 




220 • 






C9E5iC0 92 




221 CKINPUTI CPf #S92 ;C0[JTR0I.-R7 


C9E7;O0 05 




222 


BNE 


CI END 


C9E9!29 TT 




223 


AND 


#37F (RESET TERMINAL MODE 


C9EB:9D B8 


04 


224 CKIHPUT2 STA STATEFLG.X 


C9EE:60 




225 CIBND 


RTS 




C9Et': 




226 • 







m =1 

B 

3 

■J 
a 



CSEF: 

C9EF: 

CSBFi 

C9EF; 

C9EF; 

CBEF: 

C9EF; 

C9EF.- 

C9EF; 

C9EF; 

C9EFI 

C9GF; 

C9EFi 

C9EF: 

C9EF;8A 

C9FOiOA 

C9F1iOA 

C9P2iaA 

C9F3iOA 

C9F4;a5 

C9P6:A9 

C9F8:9D 

C9FB170 

C9FD: 

C9FDi AO 

C9FF : Bl 

CAOl ;e5 

CAO3;20 

CA06:20 

CAO9;90 

CA0B:60 

CflOC; 

CA0C:20 

CA0P:90 

CA11:B9 

CA14:A0 

CA16!91 

Cft18:20 

CA1B:90 

CA1D:60 

CAIB; 

CAIE: 

CA1E; 

CAIB! 

CAIE: 

CAIE: 

CAl E:BD 

CA21ilO 

CA23: 

CA23: 

CA23: 

CA2 3 : A9 

CA25; 48 

CA26iA9 

CA28:20 

CA2B: 

CA2B:A4 

CA2D:B1 



26 
00 

SB 05 
OF 

00 

3C 
27 

02 CC 
flA PC 
F2 



D2 CA 

FB 

as CO 

00 

3C 

BA PC 

EF 



Ba 04 

31 



7F 
E2 CD 



228 
1 
2 
3 
4 
5 
6 
7 
B 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3t 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
5S 
56 
57 



aaaaaaaaaaaaa 



CHN SSC.TERM 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
a 

• APPLE II SSC FIRMMARE 
a 

• BY LAHBY KBNYON 
a 

■ -APRIL 1981- 

• * 

• (C) COPYRIGHT 1981 BY APPLE COMPUTER, INC. - 
a * 
aataaaaaaaaaaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaa 

• SHORT BLOCK MOUE • 
aaaaaaaaaaataaaaaaaaaaaa 
BATCH 10 TXA 

ASL A 

ASL A 

ASL A 

ASL A 

STA SLOTl 6 

LDA fO 

STA STSBYTE,X jZERO ERROR INDICATION 

BVS MOV IN 
a 

MOVOUT LDY »0 

LDA (A1L},Y ;GET BUFFER DATA 

STA CHRHACTEB 

JSH ACIAOUT {SEND IT OUT THE ACIA 

JSB NXTAl 

BCC MOVOUT 

RTS 
a 

MOVIN JSR SRIN 

BCC MOVIN 

LDA RDREG,Y 

LDY #0 

STA (A1L),Y iPUT ACIA DATA INTO BUFFER 

JSR NXTfll 

BCC MOVIW 

RTS 
a 

aaaaaaaaaaaaaaataaaaaaaa'aaaaaaaa 
a a 

• TERMINAL MODE ROUTINES • 
a a 
taaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa* 

GHECKTEHM LDA STATEFLG,>! i HAVE WE ENTERED TERMINAL MODE? 

BPL TERHRTS j IF NOT, A SIMPLE KTS WILL DO. . . 
a 

" WE ENTER THE WORLD OF TERMINAL MODE 



TEHMMODE LDA tS02 
PHA 

LDA #57F 
JSR KCMD1 

a 

TBRMNEXT LDY CH 

LDA (BASL|,¥ 



.-START IN SHIFT-LOCK STATE 
.-SHIFT STATE IS SAVED ON STACK 

.-RESET ECHO IDBFAULT TO FULL DUP) 



70 SUPER SERIAL CARD 



6 ^ 



FIRMWARE 71 



CA?F:85 

CA31 ift9 

CA33:25 

C:A35:00 

CA37:A4 

CA39:A9 

Ca3B:D1 

C A 3D; DO 

CA3F:fl5 

CA41 :91 

CA43:E6 

CA45:E6 

CA47; 

CA47i BD 

Ca4A;30 

Cft4C! 

CA4C ; 20 

CA4F;68 

CASOiAS 

Cft52:85 

Cfl54:60 

CflSB: 

CA55:2a 

CAS 8; 90 

CA5Ai20 

CA5D:2Q 

CA60:20 

CA63;4C 

CASei 

CA66;30 

Cft69!90 

CA6B!70 

CA6D; HD 

CA70:0A 

CA71 :I0 

CA73:G8 

CA74;AB 

CA75;A5 

CA77:CO 

Cfl79:F0 

Cfl7H;B0 

Cfl7D: 

CA7D:C9 

CA7P:D0 

che^ ■■ 

CA81 :CB 

CAS2:9a 

CAe3:48 

CAe4:4C 

CA87: 

CA87:C9 

CAa9;90 

CABB;C9 

CA8Q: BO 

CA8F(09 

CA91:e5 

CA93I 

CA93:98 



27 
07 
4F 
10 
24 
□F 
28 
02 
27 
28 
4F 
4P 

B8 04 
09 

11 CC 

80 
27 



ve CA 
oc 

11 CC 
D1 C9 
A3 CC 
2B CA 

3B CC 

C6 

BE 

38 07 



58 



STA CHARACTER (SAVE SCREEN CHAHACTEH 



22 



27 

01 
20 
34 

9B 
06 



2B CA 

CI 
OB 
DB 
04 
20 
27 



59 TERMNEXT1 LOA #507 

60 AND RNDH 

61 BNE TERMNBXT3 

62 LDV CH 

63 LOA *SQF 

64 CHP (HASL), V 

65 R(JE rERMME>:T2 

66 LDA 



(IMPLEMENT A FLASHING l)NOERI,INE 
; FOR A CURSOR 



jIS iraOERLlNE ON THE SCREEN? 
;IF NOT, POT IT THERE 
CHAHftCTER (OTHERWISE USE TRUE SCREEN CHAR 



67 TERMNEXT2 STA (BASL),V 



INC 



RNDH 

RNDH 



68 
69 
70 
71 
72 

73 * 

74 TERMEXIT JSH RESTORE 

75 PLA 

76 LDA ISBQ 

77 STA CHARACTER 

78 TEHBHTS RTS 

79 * 

80 TERMACIAIN JSR INPUT 



(MAKE IT FLASH, BUT 

(NOT TOO SLOW AND NOT TOO FAST 



TEHMNBXT3 LOA STATEFLG.X ,-AHE WE STILL IN TERM MOOK 
BMl TERMACIAIN (IF SO, GO CHECK ACTA 



(ALWAYS REPLACE QIJR CURSOR 
(CLEAN UP THE STACK 
jHETUHH A tCR> TO COVER UP 



BCC 
JSR 
JSR 
JSH 
J«P 



TERMKBDIN 
RESTORE 
CK INPUT 
SCREENOUTl 
TERMNEXT 



TERMS END 1 



87 
B2 
83 
84 
85 
86 
87 
38 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 * 

100 TERMNORM CMP #S9B 

101 BNE TERHLETTER 

102 • 

103 TBRMINC INY 

104 TERMINCl TYA 

1 05 PHA 

106 JMP TEHMNEXT 

107 * 

10B TERMLETTEH CMP #SC1 

1 09 BCC TERMS END 

1 1 CMP #SDB 

111 BCS TERMS END 

112 ORA )tS20 

1 1 3 STA CHARACTER 

114 ' 

1 1 5 TEHMSEND TYA 



(ACIA INPUT? 

;IP NOT, GO CHECK KEYBOARD 
(RESTORE CURSOR, I NPQT-> CHARACTER 
(CHECK FOR CTL-T, CTL-R 
lINPUT->SCRBEN ALWAYS 



TERMKBDIN JSH GETKBD 

BCC TEHMNEXTI 

avs 

LDA 
ASL 
BPL 
PIA 
TAY 
LDft 
CPY 

a Eg 

BCS 



(KEYPRESS? 

(SKIP IF NOT 
TERMNEKT iHRANCH IF WE Dili A KBD ESCAPE SEO. 
MISCFLG, K (SHIFTING ENABLEO? 



.■RECOVER TBHKSTATB 



CHARACTER 
#1 

TERHCAP 
TERMLfX^K 



[1 = SHIFT LETTERS, XLATE NUMBERS 

(2 MEANS CAPS LOCK MORE 

(ESC? 

(INCREMENT STATE 
jPUT BACK ON STACK 

<A? 
>Z? 
IT'S A LETTER SO TRANSLATE TO LC 






CA94;4a 




116 


PHA 




(PUT STATE BACK OH STACK 


CA95:20 


68 CB 


1 17 


TEHMSEND1 JSR 0UTPUT1 


;G0 OUTPUT 


CA98:4C 


2B CA 


1 18 


JMP 


TERMS EXT 




CA9B: 




1 19 


• 






CA9B:C9 


98 


120 


TERHCAP CMP 


#S9B 


(TWO ESCAPES? 


CA9D;F0 


E2 


121 


BEQ 


TERMIW: 




CA9P:C9 


BO 


122 


CHP 


#SBO 


(<0? 


CAAti90 


□A 


123 


BCC 


TERMCAP 1 




CAA3;C9 


BB 


124 


CMP 


ISBB 


( > COLON? 


CAA5:B0 


06 


125 


BCS 


TERMCAP 1 




CAA?: 




126 


■ 






CAA7: 




127 


• ESC <NUMBER> SO TRANSLATE INTO MISSING ASCII 


CAA7i 




128 


A 






CAA7 t AB 




129 


TAY 






CAA8iB9 


09 CA 


130 


LDA 


TRANSLATE 


-SBO, Y 


CAAB : 8 5 


27 


131 


STA 


CHARACTER 




CAAD:AO 


00 


132 


TERHCAP 1 LDY 


#0 


(BACK TO STATE 


CAAFiFO 


E2 


133 


BEQ 


TEia45ENI] 


(< ALWAYS) 


CAB1 ; 




134 


- 






CAB1 :C9 


9B 


135 


TERMLOCK CMP 


«S9B 


(ESC? 


CAB3;D0 


OE 


136 


BNE 


TERMS END 




CAB5 : AO 


00 


137 


LDV 


«□ 




CAB7:F0 


CB 


138 


BEp 


TBRHINC1 J 


< ALWAYS! 


CAB9: 




139 


* 






CAB9: 




140 


(pillrillkA4AaiLiiaAaAitJrilAA4AaitAikAil 


CAB9( 




141 


• TRANSLATE 


TABLE 


* 


CAB9( 




142 


•••••••*•••»••••••••••*••••• 


CAB9; 9B 




143 


TRANSLATE DFB S9B 


(ESC 


CABA;9C 




144 


DPB 


S9C 


JFS 


CABB:9F 




145 


DFB 


S9F 


J US 


CABC;DB 




146 


DPB 


SDB 


(LEFT BRACKET 


CABD:DC 




147 


DPB 


SDC 


(LEFT SLASH 


CAaE;DF 




148 


DFB 


SOP 


[UNDERSCORE 


CABF:FB 




149 


DPB 


SPB 


(LEFT ENCLOSE 


CACOi FC 




150 


DFS 


SFC 


(VERTICAL BAR 


CAC1 ;FD 




151 


DPB 


SPD 


(RIGHT ENCLOSE 


CAC2i FE 




152 


DFB 


SEE 


(TILDE 


CACSiFF 




153 


DPB 


SPF 


J RUB 


CAC4i 




154 


■ 






CAC4; 




155 


CHN 


SSC.CORE 





72 SUPER SERIAL CARD 



*■ ^ 
«- ^ 



FIRMWARE 73 



CftC4: 

CAC4: 
CACA: 

CftC4: 

CftC4: 

CAC-1 ; 

CAC4; 

CftC4i 

CPkCi: 

ChCi! 

CAC4; 

CACfl: 

CAC4: 

CRC4: 

CAC4: 

CftC4: 

CflC4: 

CAC4: 

CAC4; 

CAC4i 

CAC4: A2 

CACe : CR 

CAC7iD0 

CflC9:3a 

CACA;E9 

CRCC;DO 

CACE: AE 

CADI :60 

CB02; 

CAD2: 

CAD2: 

CAD2; 

CAD2i 

CAD21 

CAD2:A4 

CAD4:B9 

CAD7:48 

CADa:29 

CftDA;4A 

CADB:4A 

CADC:85 

CADE:6S 

CADF : 39 

GAEl iC9 

CAE3i90 

CftES: 29 

CAE7:B0 

CAE9:A5 

CAEB:05 

CAED; FD 

CAEP;09 

CAP1 : 9D 

CAP4:60 

CAPS; 

CAPS; 

CAF5; 

CAF5iA4 



****1t**Bll«iklikAJp4ilik4*AikAll4*illtfrit'rA« 



01 

F6 
F8 07 



3G 
B9 CO 



35 

DP 
OS 
04 
07 
02 
35 
35 
05 
20 
BS 05 



• APPLE 11 SSC FIRMWARE 

* BY LARRY KENYON 

* 

> -JANUARY 198T- 

4 

(CI COPYRIGHT 1981 BY APPLE COMPUTER, INC. • 



• fe4itii«*4a*«fe4* 



2 

3 

4 

5 

6 

7 

8 

9 
10 
11 • • 

13 • • 

14 • CORE SUBROUTINES • 

15 • • 

1g (r«AitAlrltA**«fe«*«fe*fi******it*a(r*A*«* 

17 fP1IJril«*iWllilk*<A:IA««AilAillr4AitJr4itlr4« 

18 * GENEHAL PURPOSE WAIT ROUTINE ' 

19 *aJr4Btt4*AfrA*fr*(r«lr4*Ail4afiit*AllAail*A 

20 • 

21 • WA11MS WAITS FOR [A-REG] MILLISECONDS (256 IP A-REG.Ol 

22 * 

23 HAIINS 

24 WAI1MS1 
25 
26 
27 
2S 
29 
30 

31 aaaaaaaaaaaiiaaaAa4*tA«a*il**«4***a***aa 

32 ' ACIA STATUS REGISTER READ ROUTINES ' 

33 aaaattaataaacafeacaaaaaaaaaaaaaaaaaaaaaa 

34 • 
35 

36 * 

37 SRIN LDY SLOTIS 
STREG, Y 



LDX 


#202 


DEX 




BNE 


HA1TMS1 


SEC 




SBC 


#01 


BNE 


HA I IMS 


LDX 


MSLOT 


HTE 





.-(DON'T LET THIS LOOP CROSS A PAGE> 
j5 MICROSECOND LOOP 



SRIN USED TO CHECK ACIA INPUT STATUS 
;SLOT16-SN0 



LDY 
LDA 
PHA 
AND 
LSR 
LSR 
STA 
PLA 
AND 
CMP 
BCC 
AND 
BCS 
LDA 
ORA 
BEO 
ORA 
STA 
HTS 



38 
39 
40 
41 
43 
43 
44 
45 
46 
47 
48 
49 

50 SBINI 

51 SRIN2 
52 
53 
54 

55 SHINS 

56 - 

57 • SHOOT CHECKS IP TDR IS SMPTY + HARDWARE HANDSHAKE IS OK 

58 • 

59 SROOT LDY SI.OT16 



*520 

A 

A 

ZPTH1P 

#SOF 

ItSOB 

SRINI 

tS07 

SR1N2 

apTQIP 

ZPTBfP 

SHIN3 

#S20 



jDCD7 

.-AN ERROR IP NOT 



;SET CARRY IP RDR PULL, ELSE CLFAB 

jPE, FE, OVR VALID ONLY WHEN RDR=1 
i<ALWAYS> 



[GET QCD ERROR BIT 
(BRANCH IP NO ERRORS FOUND 
;ELSB SET BIT 5 TO OFFSET FOR PASCAL 
STSBYTE, X iAND SAVE IN STATUS TEHP 

lCY=1 MEANS DATA IS AVAILABLE 



■I 

=1 
si 



CAF7:B9 

CAFA;29 

CAFC:C9 

CAFE: 60 

CAFF: 

CAFF; 

CAFF: 

CAFF: 

CAFF: 20 

CB02: 90 

CB04: 

CB04:B9 

CB07:09 

Ca09:C9 

CBUBlDO 

CaOD: 

CBOD:AS 

CBOE:BD 

CB1 1 :29 

CB1 3:DD 

CB15:9S 

CB16: 

CB16:38 

CB17:60 

CBI81 

CBI8:18 

CB19!60 

CB1A: 

CB1 A: 

CB1A; 

CB1 A: 

CB1 A: 

CB1R: 

CSIA; 

CB1A:A4 

CB1C:B9 

Cai F : 4A 

CB20:B0 

CB22;BD 

CB25:29 

CB27:F0 

CB29i20 

CB2C:38 

CS2D:60 

CB2E: 

CB2EiA5 

CB30:29 

Ca32;DD 

CB35:D0 

CB37:FE 

CB3A:3S 

CB3B:60 

CB3C: 

Ca3C;BD 

CB3P:29 

Ca4l!F0 

CB43: 

eB43:20 



as CO 

70 
10 



D2 CA 

15 

88 CO 
BO 
8A 
09 



38 07 

20 

03 



26 

81 CO 

36 

Be 04 
07 
OS 
FC CD 



27 

7F 

3a 05 

05 
BB 04 



38 07 

OB 

15 

PP CA 



LDA 


STREG, Y 


SKD 


#S70 


CMP 


#S10 


RTS 





60 

61 

62 

63 

64 ' 

55 aaftaaa*a*aa*a»a*a*ah*aaaa 

66 • GENERAL IMPUT ROUTINE » 
• *ika>*a*adT*a*«*a**aa*a**a 

JSR SRIN 

acc 



.-Egu IF TDR B1PTY, DCD, DSR, 6 CTS 



67 

6B INPUT 

69 aCC N0INPUT1 

70 - 

71 LDA RDR EG, Y 

72 ORA #SaO 

73 CMP #saA 

74 BNE INPUT2 

75 • 

76 TAY 

77 LDA 
7a AND 
79 BNE 
BO TYA 
B1 ■ 

82 INPUT2 SEC 

83 RTS 

84 " 
a5 (JOINPUT CLC 

86 N01HPUT1 RTS 

87 • 
aaaataaaaaataaaaaaaaaaaaa 

GENERAL OUTPUT ROUTINE ■ 
ii*«*a**a*«qaaaa*it*aaa*aa** 



jGET THE ACIA INPUT 
iSET HI BIT FOH BASIC 
[LINEFEED? 



MISCFLG.X (SEE IP WE SHOULD EAT IT 

#S2D 

NOINPUT ;IP SO, JUST KEEP IT A SECRET 



[INDICATE DATA 



[CARRY CLEAR POR NO INPUT 



a START OP COMMAND CHECK ROUTINE 



88 
89 
90 
91 
92 

93 * 

94 CMDSEeCK LOY SL0T16 

95 LDA 

96 LSR 

97 BCS 

98 LDA 

99 AMD 

1 00 BEQ 

101 JSR 

102 SBC 

103 HTS 

104 * 

1 05 ESCCHBCK LDA CHARACTER 
AND #S7F 
CMP 
BNE 
INC 
SEC 
RTS 



DIPSM1 ,¥ 

A 

NOCMD 

STATEFLG, X 

#S07 

ESCCHECK 

CMDPROC 



[DON'T WOHBY ABOUT CHD SEQ FOH SIC 

[ARE WE IN A COMMAND SEgUEHCE? 

[IF SO, GOTO COWHAND CENTRAL 
.-INDICATE COMMAND 



106 
107 

)oa 
109 
110 
111 

112 • 

1 1 3 KOPFCK LDA 

1 14 AND 

1 1 5 BEg 

116 • 

117 JSR 



[IGNORE HIGH BIT 
CMDBYTE.X [IS THIS BEGINNING CF A CMD SEff? 
XOF PCK 
STATEFLG, X [START UP COMMAND MODES 

(INDICATE COMMAND 



MISCPLG.X lis XON ENABLED? 

#S08 

NOCMD [SKIP THIS IF NOT 



INPUT 



lANY INPUT? 



m ii 



74 SUPER SERIAL CARD 



FIRMWARE 75 



CB4e:30 

CB48:C9 

C B4A : FO 

CB4C:49 

CB4D : BD 

CB50:4A 

CS51 :« 

CB52:6a 

CBS 3 : 90 

CBBSiSD 

CB58:ia 

i:B59i60 

CBS A: 

CB5fli^0 

Ca5D:C9 

CBSPiDO 

CB61 i1B 

Cfl62:60 

CB63: 

CB63; 

CBS J: 

CB63i20 

CB66:B0 

CasB: 

CB6a:20 

CBGBi 

CB6Bi M 

CBeDi B9 

CB70;4A 

CB71 ;90 

CB73i4A 

CB74;90 

CB76: 

CB76: 

CB76: 

Ce76: 

Ca76: 

CB76: 

CB76i 

CB76: 

CB76: 

CB76iA5 

CB78;48 

CB79:BD 

CH7CiC9 

CB7E190 

CB8O1C9 

CB82:B0 

CB84:G9 

CB86:6S 

CBa7;48 

CB88:49 

CB8A:a9 

CaaCiDO 

CBBEiBO 

CBSOi 

CB90:BD 

CB93:29 



10 
93 

OE 

38 07 



04 
B8 06 



AA C8 

91 

F9 



lA ca 

Fl 



36 
81 CO 



ns 

119 
120 
121 
122 
123 
124 
125 
126 
127 
12B NOCMD 

1 29 ANHTS 

130 • 

131 XOMWAIT JSB 
CMP 
BNE 
CLC 
RTS 



27 

38 04 

67 

10 

6C 

22 

6B 



9B 
7P 
18 
19 

B8 04 

IF 



BCC 
CHP 
BEQ 
PHA 
LDfi 
LSH 
L5R 
FIA 
BCC 
STA 
Cl£ 
RTS 



132 
133 
134 
135 



NOCMD fIF not, go output 

#S93 fIS IT AN !(0FF7 

XONWAIT ;IF SO, GO WAIT FOB ANOTHER INPUT 

H1SCFLG,X jCIC MODB? 
A 



ANBTS 

BUFBiTE,X ;1F SO, WE HAVE R BUFFER 
lIHDECATE NOT fl CMD SEQ 



GETCHAR ;GET ACIA/KBD DATA 
(IS91 jIS IT AN XON? 

XOnWAIT lIF NOT, WAIT 

lOTHEBWISE, INDICATE NOT A CMD SEQ 

; AND RETURN 



1 3g *it(r«(rititfritlt4*4lritllA>lritliAikAit*'fr AIT***** *«*«*••*•**>*>* 

137 « NOW THE OirrpUT ROUTINE TOU'VE BEEN WAITING FOR • 

1 33 **B*a*A4*All4*Alrit*lil*4ll4ilflK><*«1l*il*>V*>***** ******* 

1 39 OUTPUT JSR CHDSE^CK 



140 

141 « 

142 OUTPUTI JER 

143 • 

144 OUTPUT2 LDY 



BCS ANHTS 



,-DON'T OUTPUT COKMAND SEQUENCES 



LDA 
I,SR 
BCC 
LSR 
BCC 



SCRBEHOUT 

SI.0T1 6 
DlPSW1,ir 
A 

OUTPUT 3 
A 
OUTPUT 3 



,3KIP ETX/ACK FOR NATIVE MODES 
I BRANCH IF NOT PBA EHUIATIOM 



145 
146 

147 

14B 

149 

150 ■ 

T5T *••****■***•******** 

152 • P8A ETX/ACK STUFF- 

152 ****** *a* *• **it**A44K 

154 • AFTER 14B CHARACTERS BUT NOT WITHIN AN ESCAPE SEgUENCE 
OP UP TO S CHARACTERS, THE HANDSHAKE IB PERFORMED 
(WILL DELAY UNTIL 'NOT ESC AND THEN 4 HORE CHARE 
OH UNTIL AN "BSCi | 



155 
156 
157 

158 * 

159 PBAOUTl 
160 

161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
17) 
172 

173 • 

174 ETX 
175 



LOA 
PHA 
LDA 
CHP 
BCC 
CMP 
BCS 
CMP 
PLA 
PHA 
EOR 
AND 
BNE 
BCS 

LDA 

AND 



CHARACTER [SAVE CHAR ON STACK 



HANDBIIKE, X jCHAR COUNT FOR BUFFER FULL 

#103 iIF <103 THEN 153 CHARE IN BUFFER 

ETX 

#10a J IF J=10a THEN LESS THAN 149 CHARS 

P8AOUT2 I SO NO HANDSHAKE IS NEEDED YET 

#107 iSETS CARRY IF 107 (149 SENT) 



»S9B I ESC? 

1I$7F jIGNORE HI-BIT 

PaA0UT2 [COUNT AS 1 OF 5 IF NOT 'ESC 

P8A0UT3 ;DON'T COUNT IF 1 49TH CHAR IS 

STATEFLG.X [SEND QUERY CHAR TO PBINTBH 
f$lF i (DEFAULT IS BTX) 



m 



-4 



CB95;09 

Ca97:85 

CB99; 30 

CB9C:30 

CB9F:49 

CBAl :D0 

CBA3:9D 

CBA6: 

CBA6:DE 

CBA9;66 

CBAA;85 

CBACi49 

CBAE;OA 

CBAFiDO 

CBBl :BD 

CaB4:29 

CBa6iF0 

CBBBi 9D 

CBBB; 

CBBH: 20 

C BBE : 4C 

CBC1 ; 

CBC1 ; 

CBCl : 

CBCl :20 

CBC4: 

CaC4! 

CBC4: 

CBC4:0A 

CBC5i AB 

CBCgiBD 

CBC9iC0 

CBCBlFO 

CBCD:4A 

CBCE:4A 

CBCFiCO 

CBDl :F0 

CB03:4A 

CBD4:4A 

CBD5:C0 

CBD7:D0 

CBD9t29 

CBDB;FO 

CBDD:AB 

CBDE:a9 

CBBl : AS 

CaE2;A9 

CaE4;20 

CaE7i8S 

CBEBlDO 

CBEA: 

CBEA: 

CBEA; 

CBEA;A5 

CBECtOA 

CBED;C9 

CBEFiOO 

CBFl iBD 



80 
27 

03 CC 
AA CS 
86 
ED 

38 04 
38 04 

27 

9D 

OA 

B8 03 
30 
03 
3B 04 

02 CC 
EA CS 



02 CC 



BB 03 

18 

OC 



14 

06 



lA 

as 

03 
OD 



20 
C4 CA 



Fa 



27 



lA 
OD 
38 07 



176 

177 

17B 

1 79 ACK 

180 

181 

182 

ia3 - 

184 P8AOirr2 DEC 

185 PBAOUTS PLA 



ORA 
STA 
JSR 
JSR 
EOR 
BNE 
STA 



186 
1B7 
188 
189 
190 
191 
192 
193 

194 * 

195 PBA0UT4 JSP 

196 JMP 



STA 
EOR 
ASL 
BNE 
LOA 
AND 
BEQ 
STA 



#S8D 

CHARACTER 

ACIAOUT 

GETCHAR jGET ACIA/KBD DATA 

#386 jACK? 

ETX ,-IF NOT ACK, REPEAT HANDSHAKE 

HANDSHKE.X ;INIT CHAR COUNT TO 25S 

HANDSHKE, X 

[GET REAL CHAR TO OUTPUT 
CHARACTER 

#S3D ,-IF CR AND CR DELAY MODE 

A 

P8AOUT4 ; THEN FAKE CHAR COUNT TO LESS THAN 

DELAYFLG, X ; 48 TO FORCE HANDSHAKE ON NEXT 
#S30 ; CHARACTER OUT 

P8A0UT4 
HANDSHKE, X 



; (SKIP DELAYS I 



ACIAOUT 
LFGEN 

197 a**************************** 

198 - AND BACK TO NORMAL OUTPUT * 

igg •*«***•* *«****ii*ii*iijriia*4* a*** 

200 0UTPUT3 JSR ACIAOUT jOUTPUT THE CHARACTER 
301 • 

NOW CHECK FOR CR, LF, AND FF DELAYS 



202 

203 • 

204 

205 

206 

207 

203 

209 

210 

211 

212 

213 

214 

215 

216 

217 OUTDLYl 

218 

219 

220 



ASL 
TAY 
LDA 
CPY 
BEQ 
LSH 
LSR 
CPY 
BEQ 
LSR 
LSR 
CPY 
BNE 
AND 
BEQ 
TAY 
LOA 



DELAYFLG, X ;GET DELAY FLAGS 



#Sia 

OUTQLYl 

A 

A 

»S14 

OUTDLYl 

A 

A 

#SIA 

OUTPUTEND 

»S03 

LPGEN 



jPORM FEED? 



IHIGHT JUSTIFY LF DELAY 
[LINE FEED? 



[RIGHT JUSTIFY CR DELAY 
[CARRIAGE RETURN? 



I JUST WANT LOWEST 2 BITS 
[NO DELAY INDICATED 



DLYTBL-1 , Y 

221 TAY (DELAY IN 32 MSEC IIKREMENTS 

222 OUTDLYLP LOA #32 ; 

223 JSR WAIIMS 

224 DEY 

22s BNE OUTDLYLP 

226 ■ 

227 • CHECK ON LF GENERATION OPTION 

228 ■ 
CHARACTER 
A 

#E1A [CARRIAGE RETURN? 

OUTPUTEND 
MISCPLG,X ;IS LF GENERATE ENABLED? 



239 LFGEN 

230 

231 

232 

233 



LDA 
ASL 
CMP 
BNE 
LDA 



76 SUPER SERIAL CARD 



m ^ 



FIRMWARE 77 



T 



<:bF4i6A 
CBF5i9Q 07 
CBF7:A9 SA 
CBP9:8S 27 
CBPBi4C 6B ca 
CBPE;60 
CBPP: 
CBFP:01 
CCOOiOB 
CC01r40 
CCOZj 
ceo 2 1 

ccoji 

CC02120 P5 CA 

CC05:DO pa 
CC07;9a 

CC08:09 89 
CCOft : RB 

CC0a;A5 27 

CC0Or99 PP BP 

ccioieo 

CC1 1 ! 

CC11: 

CCll: 

CC11: 

CC1 1: 

CC11:4B 

CC12iS4 24 

CC14-.ft5 27 
CC16i91 38 
CC1B:68 
CC19: 

CC19;C9 95 
CCIS1OO OC 
CClOiAS 27 
CC1P:C9 20 
CC21 iBO D6 
CC23:20 DP CC 
CC26:59 OB CC 
CC29i85 27 
CC2B:60 
CC2C: 
CC2C: 



234 
235 
236 
237 
23a 



HOB 
BCC 
LDA 
STA 
JMP 



OUTPUT END 

dSSA 

CHARACTBH ;LIME PEED 

0UTPLJT2 ;(DON'T ECHO IT) 



239 OUTPUTEMD RTS 

240 • 

241 DLrrSL DPS SOI ;32 MSEC 
342 DFB S08 ;V4 SEC 
243 DFB S40 ; 2 SEC 

245 • ACTA OUTPUT ROtlTlNB • 

246 ••*•**•*<•■•••****•'••**** 



247 flClAOUT JSR 
BNE 
TYA 
ORA 
Tflf 
LDA 
STA 
HTS 



24 a 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 



SROUT 
ACIAOUT 

#589 

CHARACTER 
SBPPF.K 



jBEftDY FOR OUTPUT? 



;PREPfl!lB TO ADDREKS ACIA, 
; CAUSING 6502 FALSB READ TO OCCUR 
I ON PAGE $BF (AVOIDING RDR READ) 
;HERE TOU ARE ACIA 



» RESTORE CURSOR INOT FOR PASCAL) • 
• (A-REG SHOULD CONTAIN HSU CHAR) ' 



260 RESTORE PHA 

261 LDlf 

262 LDA 

263 STA 

264 PIA 

265 • 

266 CMP 

267 ME 

268 LDft 

269 CMP 

270 BCS 
Z71 JSR 

272 EOR 

273 RESTOHEND STfl CHARACTER 

274 HTS 

275 * 

276 CHN SSC.UTIL 



;SAVB HEM CHARACTER 



CH 

CHARACTER ,OLD CHARACTER 

(BASL), Y 



»S95 

RESTOREND 

CHARACTER 

#S20 

RESTOREND 

GETXLATE 

REVMASK, Y 



;SCREEN PICK? 

jIF SO, USE SCREEN CHAR 
i INVERSE? 

jBBVEHSB THE TRRNSIATION 






E: 



m 



m ^ 



CC2C: 

CC2C: 

CC2C: 

CC2C; 

CC2C: 

CC2C! 

CC2C; 

CC2C: 

CC2C: 

CC2C: 

CC2C: 

CC2C: 

CC2Ci 

CC2Ci 

CC2C; 

CC2Ci 

CC2C; 

CC2Ci)B 

CC2D1 BD 

CC30:29 

CC32:F0 

CC34: 

CC3'':SD 

CC37:10 

CC39:aD 

CC3Ci38 

CC3D:60 

CC3Ei 

CC3E; 

CC3E; 

CC3E: E6 

CC40:D0 

CC42 : E6 

CC44:20 

CC47:aa 

CC4a:9D 

CC4A;2D 

CC4D: 29 

CC4P:DD 

CC52iDO 

CC54:A4 

CC56:B9 

CC59:4A 

CC5A:B0 

CC5C: 

CC5C: 

CC5C: 

CCSCiAO 

CCSBifig 

CC61 :8S 

CC63:98 

CC64:4a 

CC65;20 

CC68i6a 

CC69:AB 

CC6A:88 

CC6B:10 

CC6D: 



38 07 

04 

09 

00 CO 
04 
10 CO 



4E 
02 
4F 
2C CC 

P3 

11 CC 

7P 

38 05 

3D 

26 

81 CO 



35 



OA 

93 CC 
27 



• «**aAitfritfrit4r** 



2 
3 

4 
5 
6 
7 

a 

9 

10 
11 * " 

1 2 •'■**************lkfril'Pflll*flll««AB*«*****«****»K*«|E 

13 • ' 

14 * UTILITY ROUTINES • 

15 • ' 

1 7 • PASCAL-BASIC KEYBOARD FETCH • 



APPLE II SSC FIRMWARE 
BY LARRY KENYON 
-JANUARY 1981- 
!C) COPYRIGHT 1981 BY APPLE COMPUTER, INC. * 



ia 

19 CKKBD 
20 

21 
22 

23 * 

24 CKKBD I 
25 
26 

27 SEC 

2a CKKBDXIT RTS 

29 *«*«aa*«HAiia**itAit(ritfe****taaaRaiii,4*a4*ata<i*tt* 

30 * GET A CHAR PROM KEYBOARD FOR BASIC ONLY ' 

31 a*aaaaa4ipaaaa*a*a(ra*aaaa*a'aj(aaaa*aaaa*a*a*a 



CLC 




LDA 


MISCFLG, X 


AND 


#S04 


BEg 


CKKBDXIT 


LDA 


KBD 


BPL 


CKKBDXIT 


STA 


KBDSTR6 



iHETURN CARRY CLEAR FOR NO DATA 
.■ANSWER HO IF KEYBOARD IS DISABLED 



1 INDICATE DATA 



32 GETKBD INC 

33 BNE 

34 inc 

35 GETKBDI JSR 



RNDL 
GETKBDI 
RNDH 
CKKBD 



,-MIX UP RANDOM » SEED 
i FOR BASIC 



; KEYBOARD FETCH ROUTINE 

; INDICATE NO ESCAPE SEQUENCE 

I EXIT IF NO KEY PRESS 

jDO BASIC CURBED DUTY 



36 CLV 

37 BCC CKKBDXIT 

38 JSR RESTORE 

39 AND tE7F 

40 CMP CMDBYTE, X ;IS IT THE START OF A COMMAND? 

41 BNE GETKBDONE ;IP MOT, EXIT INDICATING DATA 

42 LDY SL0T16 

43 LDA DIPSWI.Y jONLY DO CHD ESC FOR PPC, SIC MODES 

44 LSR A 

45 BCS GETKBDONE 

46 aaaaaaa aaa aa>a*4*4aaa aaaaaa 

47 - KEYBOARD ESCAPE HANDLER * 
49 aaaaaaaiaaaaaaaaaaaaaaaaaaa 

49 XSOEEC LDY ll$A ;PIRST PRINT A PHOHPT 

50 PRCHPTLOOP LDA PROMPTBL, t 

51 STA CHARACTER 



52 
53 
54 
55 
56 
57 
58 
59 



TYA 
PHA 
JSR 
PLA 
TAY 
DEY 
API, 



SCREENOUTl ;ALWAYS SEND TO SCREEN 



PRCHPTLOOP 



78 SUPER SERIAL CARD 



FIRMWARE 79 



T 



CC6D!A9 01 
CC6F;20 78 CE 
CC72: 

CC72:20 iA CC 
CC75: 10 PB 
CC77iC9 8B 
CC79:F0 El 
CC7B;BS 27 
CC7D: 

CC7Di2D A3 CC 
(;CaO:20 1A CB 
CC83: 

CC83: BD B8 04 
CC96:29 07 
CCSBtDO EB 
CCBA: 
CC8A:A9 aU 

ccactas 27 

CC8E:2C 58 FF 

CC91:38 

CC92:60 

CC93: 

CC93-. 

CC93:BA C3 D3 

CC96:D3 AO C5 

ccggicc do do 

CCeCrCI 

CC9D: 8Q 

CC9Ei 

CC9Bi 

CC9E: 

CC9Ei 

CC9EiBD 38 07 

C(;A1;10 13 

CCA3; 

CCASiBD 38 07 

CCA6i29 02 

CCASiFO OD 

CCAA:BD B8 04 

CCAD:29 38 

CCAF:FD 06 

ccai : 

CCB1 ;aA 

CCB2i4B 

CCB3:A9 flp 

CCB5:4a 

CCB6: 60 

CCB7i 

CCB7; 

CCB7i 

CCB7:!0 DF CC 

CCBA;09 BO 

ccBC;C9 eo 

CCBE:90 06 

CCC0i59 D3 CC 

CCC3i4C P6 FD 
CCCfi! 

ccce: 



#1 

SBTOSTATB 

CKKBD1 
GETCMO 

#S88 

KBDESC 
CHARACTER 



,-STAHT OUT IN COMMAND STATE 1 



;WAIT FOR KEVBOAKD CHARACTER 



I BACKSPACE? 

,tF SO, THEN START OVER 



SCREBNOUTl 

CMOSEgCK iPOMP THRU CMD INTERPRETER 



60 LDA 

61 JSH 

62 ' 

63 GETi:mD JSH 

64 BPL 

65 CMP 

66 BEQ 

67 STA 

68 • 

69 JSR 

70 JSH 

71 * 

72 LDA 

73 AMD 

74 BNE 

75 • 

76 I.DA 

77 STA 

78 BIT 

79 GETKBDONE EEC 
BO RTS 
Bl • 

82 • 

83 W(OMPTBL ASC "jCSS ELPPA" 



B4 DFB SSD 

as • 

87 * ROUTINE TO PRINT A CHARACTER ON THE CURRENT DISPLAY ' 

QQ fril»*«*«*aAitfl*fr4llflil*>»«****>it*4frA*"il 

89 SCRKENOUT LDA MISCFLG, X 

90 BPL HOOLIT ilF SCREEN DISABLED 

91 * 

92 SCHBEH0UT1 LDA MISCFLG, X ;ENTRf AFTER ECHO CHECK 



STATEFLG.X 

tlS07 
GETCMD 

#S8D 

CHARACTER 

lORTS 



I ARE WE DONE? 

,IP NOT, GO AGAIN 

(FORCE BACK A CARRIAGE RETURN 

J INDICATE THAT A CMD SE5 HAS CCCOHBED 
[INDICATE SUCCESS 



*«*it«(ritA>frll*B*B**#*> 



93 AMD 

94 BEg 

95 LDA 

96 AND 

97 BBQ 

98 * 

99 TXA 

100 PHA 

101 LDA 
1 02 PHA 

103 HOOUT RTS 

104 * 

105 • APPLE 40-COL SCREEN DRIVER 

106 * 



#S02 ilP IT ISN'T CIC MODE, 

ASCREEN ,-AL«AYS USE THE APPLE SCREEN 
STATEFLG, M [CURRENT SCREEN = APPLE SCREEN? 

#E3B 

ASCREEN jSLOT 0- APPLE SCREEN 



IJUMP TO CNDO SPACE 

#jSENDCD-1 ; TO VECTOR TO THE PERIPHERAL 
I IN THE CHAIN SLOT 



GETXLATE .-GET TFfE TRANSLATE OPTIONS 

»SBO :SET HIGH BIT OF CHAR 

IISEO (LCMERCASE? 

TESTLETTEB 

LCMASK,'( iDO LCHERCASE TRIP 

jALL REGS ARE PRBSEHVEO 



107 ASCREEN JSR 

108 ORA 

109 CMP 

110 see 

111 EOR 

112 TOSCREBN JMP VIOOUT 

113 * 

1 1 4 * IF UPPERCASE, WE ONLY MAP LETTERS 



m j 


i ^ 














■^1 


1 ^ 


CCC6: 
CCC6:C9 


CI 




115 • 

116 TEETLBTTBR CMP (SCI j<A? 








CCC8:90 


F9 




117 BCC 


TOSCREEN 




r 


^ 


CCCAiCg 


DB 




1 1 8 CMP 


»5DB ;>Z? 




CCCC : BO 


F5 




119 BCS 


TOSCREEN 








CCCE: 59 


D7 


CC 


laO EOR 


UCMASK, Y 




m j 


j !4 


CCD1 :90 

CCD3: 

CCD3; 


FO 




121 BCC 

122 • 

1 23 * MASKS FOB 


TOSCRE EN ;<ALWAYS> 
CASE TRANSLATION 




m 


1 ^ 


CCD3:20 
CCD6:20 


00 


EO 


124 liCMASK DFB 


S3O,SOO,SE0,S2O 




* 


^ 


CCD7:0n 
CCDAiCO 
CCDB;0n 


00 
00 


00 
EO 


125 UCHASK DFB 

126 HEVMAEK DFB 


SOO, S0O,S0D, SCO 
S00,5OO,SE0,3C0 




m 


^ 


CCDEiCO 
CCDF: 
CCDF : BD 


BS 


03 


127 ■ 

1 38 GETXLATE LDA 


DELAYFLG, X (TRANSLATE OPTIONS IN B6-B7 


m 


i ^ 


CCE2i2A 
CCE3:3A 
CCE4:2A 






1 39 ROL 
1 3D ROL 
1 3 1 ROL 


A 
A 
A 




m 


^ 


CCE5!29 
CCE7iAB 


03 




133 AND 
133 TAY 


«S03 








CCESiAS 


27 




1 34 LDA 


CHARACTER 




B" 


^ 


CCEA:60 
CCEB: 






135 RTS 

136 • 






m 


4 


(llstir 


8S 


continued on next 


page) 




m 


3 














m 


d 














m 


=1 














m 


^ 














m 


"^ 














£■ 


^ 














t' 


^ 














m 


'^ 














r> 


''^ 














^i 


^ 















80 SUPER SERIAL CARD 



m '4 



FIRMWARE 81 



CCEBi 

CCEBi 

CC EB: 

CCEB: 

CCEB: 

CCBB; 

CCEB: 

CCBB; 

CCEB; 

CCBH: 

CCEB: 

CCEB: 

CCEB: 

CCEB: 

CCEB; 

CCEB: 

CCEB: 

CCEB; 

CCEB; 

CCEB: 42 

CCEC:67 

CCED:CO 

CCBE:54 

CCEF:47 

CCP0;A6 

CCF1 :43 

CCFZ:87 

CCF3:A6 

CCI--():51 

CCF5;47 

CCP6 : Ba 

CCP7:52 

CCFa:C7 

CCF91AC 

CCFA:5fl 

CCFB;E7 

CCFC:F3 

CCFD;49 

CCFE:M 

CCFF:D3 

CD00:4B 

CDOl :90 

CDOZ;DF 

CD03: 

CD03:45 

CD04:43 

CD05;eO 

CD06;46 

C007iE3 

CD08:04 

CD09:4C 

CD0A;E3 

CDOB;01 

CDOC:58 

CDOO: E3 

CDOE;OB 

C[)0P:54 

CD10;B3 



)38 

1 
3 
3 
4 
5 
6 
7 
B 
9 
10 

11 
i:! 

13 
M 
15 

ie 

17 



CHN SSC.CMD 

**«1tAB(ra*it*«*ait«itR44iA*Aa******** 



APPLE II SSC FIRMWARE 
BY LARRY KENYON 



-JANUARY 1981- 



***>*>>*4ll*B4 



' (C) COPYRIGHT 19B1 BY APPLE COMPUTER, INC. • 

■ 

• SSC COMMAND PROCESSOR 

• 

• COMMAND TABLE (USED BY COMMAND PR0CES3ER HOUTIME ' 

• *aa«a4aaa*4Air4>iii***«<*aA«a*afra<iaaaAaAaJiAaajiA4a4ffAii 



•*•«*•**«*>***>*••* 



19 CMDTBL 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

3S 

39 

40 

41 

42 

43 * 

44 

45 

46 

47 

4S 

49 

50 

51 

52 

53 

54 

55 

56 

57 



DFB 
□PB 

DFB 
QFB 
DFB 
DFB 
DFB 
□FB 
□PB 
DPS 
DPS 
DFB 
DPB 
DFB 
DPB 
DFB 
DFB 
DFB 
DFB 
DFB 
DFB 
DFB 
DFB 
DPB 

DFB 
OFB 
DPB 
DFB 
DPB 
DFB 
DFB 
DPB 
DFB 
DFB 
DFB 
DPB 
□FB 
DFB 



S42 
S67 



;B(HEAK) 
;CIC PAS 



>SREAKCHD-1 



S54 

347 

>TERMCMD-1 

S43 

E87 

>TERMCMD-1 



|T{ERMINftL) 
jCIC 

;C(H GENEHftTE) 



NS=7 



S51 
S47 
>QU1TCHD-1 



552 
SC7 
>RESE'rcMD-1 



PPC 

;Q(UIT| 
;CIC 
1 
,-R{ESETl 
;CIC PPC 



S5A 

SE7 

>aCMD-1 

$49 

S90 

>rCMD-1 

S4B 

S90 

>KCMD-1 

545 
$4 3 
$80 
S46 
SE3 
S04 
54C 
SE3 
$01 
$58 
SE3 
SOB 
S54 
$83 



,Z COMMAND 

;CIC PPC PAS 



;1 

1 



COMMAND 

PPC 



iK COMMAND 
; PFC 



,-E(CHO) 
;C1C 

;F(ROMKYBD) 
iCIC PPC PAS 



MS -3 



lL(F GENERATE) 
rCIC PPC PAS MS=3 

(X(OFF) 

iCIC PPC PAS NS=3 

;T(SBB1NG) 

f PPC NS=3 






H 
H 



m 4 



CDl 1 :40 




58 




DCB 


S40 






CD12:53 




59 




DFB 


S53 


,-S(IIIPTINa) 




CDl 3:43 




60 




DPB 


S43 


.-CIC 


NS=;3 


CDl 4:40 




ei 




DFB 


$40 






CD15:4D 




62 




DFB 


$4D 


;H(|;NCH LP) 




CD16:E3 




63 




DFB 


$B3 


I CIC PPC PAS 


NS.3 


CDl 7! 20 




64 




DPB 


S20 






CD1B: 




65 


* 










CD1B:DQ 




66 




DPB 


SOC 


jEND OF FIRST 


PART 


CDl 9: 




57 


• 










CD19:42 




6S 


CMDTBL 1 


OFB 


S42 


.B(AUD) 




CD1A:F6 




69 




DFB 


SF6 


jCIC PEC PAS 


NS-6 


CD1B;7C 




70 




DFB 


>BfiUDCMD-l 






CD1C;50 




71 




DFB 


S50 


,P(ARITY) 




CD1D:F6 




72 




DPB 


SF6 


,-CIC PPC PAS 


MS-e 


C01E:9A 




73 




DFB 


>PARITYCMC 


-1 




CDIF:44 




74 




DPB 


544 


;D(ATA) 




CD20:P6 




75 




DFB 


5P6 


,CIC PPC PAS 


NS=6 


CD21 :9B 




76 




DPB 


JDATACMD-1 






CD22:46 




77 




DPB 


$46 


;P(F DELAY) 




CD23:F6 




78 




DFB 


$F6 


iCIC PPC PAS 


NS^6 


CD24:46 




79 




DFB 


>FPCHD-1 






CD25:4C 




ao 




DFB 


$4C 


lL(F DELAY) 




CD26:P6 




ei 




DPB 


SF6 


;CIC PPC PAS 


NS=6 


CD27:40 




B2 




DFB 


> LFCMD- 1 






CD2B:43 




83 




DPB 


S4 3 


jC(R DELAY) 




Cn29:F6 




a4 




DPB 


SP6 


;CIC PPC PAS 


NS=6 


CD 2A : 3A 




B5 




DFB 


>CRCHD-1 






CD2B:54 




BG 




DFB 


$54 


(T(HAKSLATE) 




CD2C:D6 




B7 




DFB 


SD6 


[CIC PPC 


NE"6 


CD2D: 34 




S3 




DFB 


jTRRNCMD-1 






CD2E:4E 




39 




DPB 


S4E 


iN COM HAM D 




CD2P:90 




90 




DPB 


$90 


I PPC 


NS=0 


CD30: EB 




91 




DFB 


>NCMD-1 






CD31 ;53 




92 




DFB 


$5 3 


iS(CREENSLOT) 




CD32:56 




93 




DPB 


556 


,-CIC 


NS=S 


CD13:60 




94 




DFB 


ISSLOICMD- 


1 




CD34: 




95 


• 










CD34:00 




96 




DPB 


sao 


;END OF TABLE 


HARKI 


CD35: 
CD35: 
CD 35: 




97 
38 
99 


• 




UTINES * 






* COMMAND RO 




CD3S: 




100 


• (CALLED BY 


PARSER) • 






CD 35: 




1D1 


- (MUST 


START IN * 






CD35: 




102 


- PAGF 


SCD 


. . . ) • 






CD 35: 




103 


-(r*k***a*ail»ll*ilJlitJr4HAit 






CD35:A9 


3F 


104 


TRANCMD 


LDA 


#S3F 


I SET SCREEN Tl 


HANSU 


CD37:A0 


07 


105 




LDY 


(IS7 






CD39:D0 


10 


106 




BNE 


DELAYS ET 


I<ALWRYS> 




CD3B:A9 


CF 


107 


CHCMD 


LDA 


#SCP 


(SET CR DELAY 




CI)3D:A0 


05 


10B 




LDY 


*S5 






CD3P:D0 


OA 


109 




BHE 


DELAYS ET 


; < ALWAYS) 




CD4I ; 




110 


* 










CD41 :A9 


F3 


111 


LFCMD 


LDA 


#SF3 


J SET LP DELAY 




C043:A0 


03 


112 




LDY 


»S3 






CQ45:D0 


04 


1 13 




BNE 


DELA YS ET 


I (ALWAYS > 




CD47: 




114 


* 










CD47:A9 


FC 


1 15 


FFCMD 


LDA 


#SPC 


[SET FP DELAY 





82 SUPER SERIAL CARD 



'4 
4 



FIRMWARE 83 




CD49;A0 01 
CD4B:3D B8 03 
CD4E:85 2A 
CDSOiBD 28 04 
ca53:Z9 03 
CD55:1B 
CD56:6A 
CD57;2ft 
CD58iB8 
CD59:DD FC 
CD5B: 

CD5ai05 ZA 
CD5D:9D B8 03 
CD60:60 
CD6I: 

CD61:29 07 
CD63:0R 
CD64:0ft 
CD65:0fl 
CD66:85 2A 
CD68;0A 
CD69:C5 26 
CD6BiF0 OF 
CD6D;BD 88 04 
CD7Q:Z9 C7 
CD72:05 2A 
CD74:9D BS 04 
CD77:A9 00 
CD79!9D 38 06 
C[)7C:60 
CD7Di 

CD7D; 29 OF 
CD7PiD0 07 
CD81 iB9 ai CO 
CDe4:4A 
CD8S:4R 
CD8G:4A 
CD87i4A 
CDBBiOg 10 
CDaft;85 2A 
CDBC:A9 EO 
CDSEiBS 2B 
CD90:B9 SB CO 
CD93:25 2B 
CD95:D5 2A 
CD97;99 BB CO 
C09A:60 
CD9B: 
CD9B:88 
CD9C: 
CD9C: 
CD9C ■■ DA 
CD9D: OA 
CD9E:0A 
CD9F ; OA 
CDAO:0A 
CDA1:B5 2A 
CDft3;A9 1F 



116 LDY *S1 

117 DEIAfSET AND DBLAYFLCX jDON' 
1 18 STA ZPTMP1 



T DISTIJRB THE OTHER FLAGS 



LDA 
AND 
CLC 
HOB 
ROL 
DEt 
BNE 



PARAMETER, X 



#S03 



ROTATE 



ZPTMPl 
DELAVFLCX 



SSLtNCMO AND »S7 
AEL A 



A5L 
ASL 
STA 

ASL 
CMP 
BEQ 
LDA 

una 

OHA 
STA 
IJM 
STA 
SSLDTCMD1 HTS 



119 

120 

12' 

122 

123 ROTATE 

124 

135 

126 • 

1 27 OHA 

1 28 ETA 
1 29 RTS 
130 • 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 

146 ' 

147 BAUCCMD AND #SOF 
149 BNE BAQDCHD2 

149 BAUDCMD! LDA DIPSH1,i 

150 t^H A 

151 LSR A 

152 LSR A 

153 LSR A 

154 BAIJCCMD2 ORA (tSIO 

155 STA ZPTMPl 

156 LDA #SEO 

157 CTLBEGSBT STA ZPTHP2 

158 DDA CTLREG.Y 

159 AND ZPTHP2 

160 ORA ZPTMPl 

161 STA CTLREG, Y 

162 RTS 

163 • 

164 PARITTCMD DBY 

165 * 

166 » 

167 DATACKD ASL A 
1 6B ASL A 
1 69 ASL A 
17D ASL A 

171 ASL A 

172 DATRCMD1 ETA ZPTMPl 

173 LDA #S1F 



iJUST QSE ■WO BITS 



jONCE FOR FDH 
iCHANGE DIRECTIONS 



iPREPABE IT TO OR INTO THE FLAGS 



jSET SLOT COMMAND 



A 

A 

ZPWPI 

A 

SL0TI6 jMAKE SURE ME DC*' T SET IT 

SELOTCMD1 ; TO OUR WN SLOT 

STATEFLG, X 

#5C7 .-PUT NEW SLOT NUMBER IN BITS 3-5 

ZPTMPl I OP CMDBYTE, X 

STATEPLCi X 

do ; STORE ZERO INTO 

CHHBYTE, X jSLOT OFFSET (SET TO CNOO ENTRY) 



,-SET NEW BAUD RATE 

[ZERO PARK = RELOAD PROM SWITCHES 

iSET INT. BAUD HATE GENERATOR 



m 



jTRICK: SO CTLREG,Y ACTUALLY 
ADDRESSES THE COMMAND REG 



(SET NEW It OF DATA BITS 



m 



3 
-4 



CDA5;DCJ 

CDA7: 

CDA7:1E 

CDAA:38 

CDABlBO 

CDAD; 

CDAD: 99 

CDBO:20 

CDB3:20 

CDB6: AE 

CDBSi 1 E 

CDBC:18 

CDBDi7E 

CDC0:6O 

CDC1 : 

CDC1 iB9 

CDC4:4H 

CUC5:09 

CDC7199 

CDCAiAg 

CDCC; 20 

CDCF;68 

CDD0:99 

CDD3;60 

CDD4i 

CDD4;A9 

CDD6:9D 

CDDg; AS 

CDDB: ID 

CDDEiDO 

CDEO: 

CD ED : A9 

CDB2i3D 

CDE5i9D 

CDEa;60 

CDE9; 

CDE91C9 

CDBB;90 

COED: 90 

CDF0:A9 

CDF2:D0 

CDF4: 

CDF4; 1 E 

CDF7:38 

CDF8; 7E 

CnFa;60 

CDFC; 

CDFC: 

CDFC: 

COPC: 

CDPC:Aa 

COFD: AS 

CDFF:29 

CE01 : 

CE01 :C9 

CE03;Dn 

CE05:C0 

CB07:FO 



Ba 04 

10 

89 CO 
93 PE 
89 FE 
Fa 07 
Ba 04 

B8 04 



8A CO 

OC 

8A CO 
E9 
C4 CA 

SA CO 



28 

38 06 
80 

38 07 
05 

FE 

38 07 
38 07 



38 
OE 
38 06 

JF 

EE 

38 05 
38 05 



27 
7F 

20 
09 
03 

01 



174 BNE 

175 • 

1 76 TERMCHD ASL 

177 EEC 

178 BCS 

179 • 

180 RESETCMD STA BESET, Y 

181 JSR SETSCR 
IB2 JSR 

1 83 LDX 

184 gUlTCMD ASL 

185 CLC 

186 CCM01 HOR 

187 RTS 

188 • 

189 BBEAKCMD LDA CMDHEG,Y 



CTLHEGSET ;<ALMAYS> 

STATEFLG, X .-SET TERMINAL MODE 

CCMD1 



;<ALWAYS> 

[DROP RTS, 
;PR»0 

rlN#o 



QTR 



SETKBD 

MSLOT 

STATEFLG, X jCLEAR TERMINAL MODE 

STATEFLG, X 



190 
191 
192 
193 
194 
195 
196 
197 

198 • 

199 ICMD 

ano 

201 
202 
203 

204 • 

205 KCMD LDA 

206 KCMD1 AND 
a07 KCMD2 STA 

208 RTS 

209 ' 

210 HCMD CMP 
BCC 
STA 
LDA 
BNE 



PHA 
ORA 
STA 
LDA 
JSR 
PLA 
STA 
RTS 

LDA 
STA 
LDA 
OHA 
BNE 



»soc 

CMDREG, Y 

#233 

WAITMS 

CMDREG, Y 



[SEND BREAK SIGNAL 
; FOR 233 MILLISECONDS 



[DELAY FOR 233 MICBOSEC. 



.-RESTOBE OLD COMMAND REG CONTENTS 



IS28 

PWDBYTE, X [SET PRINTER WIDTH TO 40 

#580 

MISCFLG, X [SET SCREEN ECHO 



KCM02 

#SFE 

MISCFLG, X 
MISCFLG, X 



( <ALWAYS > 



[BESET THE LF GENERATE FLAG 



#40 

ZCHDRTS 
PHDBYTE, X 

»S3F 

KCMD1 



|}=407 
[IF NOT, 



211 
212 

213 
214 

215 • 

216 ZCMD ASL 

217 SEC 

2 1 8 ROR 

219 ZCMDRTS RTS 

220 • 

221 ***>t*B*«AilllA«frit*itA4itlrit*aita*****iT**t* 

222 * VECTOR ACCORDING TO COMMAND STATE ' 

223 X""*'****!**!**'*'*!***!*************** 



JUST EXIT 
[SET NEW PRINTER WIDTH 
[DIRAHLF SCREEN, SET LISTING MODE 
[(ALWAYS! 



CMDBYTE, X jDISABLE COMMAND HECOGNITION 
CMDBYTE, X 



224 CMDPKOC TAY 

225 LDA 

226 AND 

227 • 

228 CMP 

229 BNE 

230 CPY 

231 BEp 



,-A-REG=COMMAND STATE 



CHARACTER 
)tE7F 

«S20 
CMDPRCC2 

#33 
CMDPHOCl 



jSKIP SPACES FOR ALL MODES 



[EXCEPT MODE 3 



84 SUPER SERIAL CARD 



^ ^ 



FIRMWARE 85 



CE09!60 
CEOA ; M 
CEOCtDO 
CEOE: 
CEDE: eg 
CBIO1DO 
tE12:20 
CE15:C0 

CE19:60 

CEIA: 

CE1A:A9 

CBICMB 

CEIDiBD 

CE20:4B 

CE2 1 : A4 

CE23:60 

CE24: 

CE26:A9 

CE2Bi4a 

CE29:B9 

CE2C:48 

CE2D:A5 

CE2F:60 

CE30; 

CE3O1 

CE30 

CE30 

CE30 

CE30 

CE30 

CE31 

CE32I61 

CE33:a9 

CE34:aA 

CE351A7 

CE36!B9 

CE37!a9 

CE3SI 

CE3BI 

CE3a: 

CESBiDD 

CE3a:DD 

CE3Q1DE 

CE40:4C 

CE43i 

CE43:C9 

CE45:90 

CE47;C9 

CE49:B0 

CE4B;29 

CE4Di 9D 

CE50:A9 

CE53;DO 

CE54: 

CES4iC9 

CE56!B0 



»S07 
CMDPR0C3 



232 FITS 

04 233 CMDPROCl LDft #S4 

6D 334 BNE SETOSTATE j<AI,WA¥S> 

235 * 
OD 236 CHDPH0C2 CHP #SOD 

12 237 BNE 

79 CE 238 J3R 

07 339 CPf 

□1 240 BEQ 

241 HTS 

242 • 
CD 243 CMDPH0C3 LDA «SCO 

244 PHA 

38 04 245 LDA PARAMETER, X 

246 PHA 

26 247 LDI SL0T16 

24a RTS 

249 • 
35 250 CMDPR0C4 ETA ZPT£«P 

CE 251 LDfi 

PDA 
30 CE 253 LQA 

PHA 
35 255 LDA 

RTS 



[CARRIAGE RETURH? 
CMDPR0C4 I 
ZEHOSTATE jABOBT FOR STATES 0-5, EXIT FOB 6,7 



;IU STATE 7 WE VECTOR TO THE PROC 
1 
,-OTHERNISE, JUST EXIT 

jALL PHOCS MUST START IN PAGE JCD 



iHEKDED BV BREAK CMD 



3a 05 
06 

BB 04 
02 CC 

30 

OD 

3A 

09 

OF 

33 04 

02 

27 

20 
06 



#SCE 
STATETBL, Y 
KPTQ1P 



;ALL ROUTINES MOST START 
I IN PAGE SCE 



;RTS TO COMHAND PROCEDURE 



251 

252 
253 
254 
255 
256 

257 ' 

258 ' NOW THE STATE ROUTINES 

259 * 

260 •**>*•■,>****«***>«*•*** 

261 • STATE BRANCH TABLE • 

262 «**4'rit>4*il*itlrAitHil1IAll«-il IT 

263 STATETBL DPB >STATERB-1 

264 DFB >CETATE1-1 

265 DFB 

266 DFS 

267 DFB 

268 OFB 

269 OTB 

270 DPB 

271 *A*B*«*it*4*ltAa**4AB 

272 • COMMAND STATE 1 • 

273 «a*B*** A«a«A* IritaAit* 

274 CETATEl CMP CMDBYTE, X lIS IT <CHD>? 
CSTATEl A 

STATEFLG,X [SET STATE SACK TO ZERO 
ACIAOUT (OUTPUT <CHD> IP SO 



;BAD STATE 

;<f:HD> SEEN 
>CSTATE2-t ,-ACCUHUIATE PARAMETER 
)CD0NE-1 ;SKIP UNTIL SPACE 
>CSTATE4-1 .'E/D SCrtETHING 
S3TATERH-1 fILLEGAL STATE 
>CDONB-l .-SKIP UNTIL CR 
>CD0IJE-1 ,-SKIP UNTIL CR THEN DO CMD 



275 

276 

277 

27B * 

379 CSTATElfl CHP 8S30 



BNE 
DEC 
JMP 



380 HCC 

281 CMP 

292 BCS 

283 AND 

384 STR 

285 LDA 

286 BNE 

287 • 

288 CSTATEia CMP »S20 
389 BCS CSTATEl C 



0-07 
,<-9? 
;IT'S 



CSTATEl B 

#S3A 

CSTATEl B 

#SOF ;IT'S A NUMBER 

PARAMETER, X 

»2 

SETOSTATE i<ALWA¥S) SET MODE 3 AND RETURN 

[IS IT A CONTROL CHAR? 
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r 


s 


■^i 


H 


1 
m 


=^ 


m 


M 


m 


^ 


m 


^ 


m 


^ 


c* 


^ 


m 


:4 


m 


^ 


m 


4 


m 


-3 


m 


^ 


m 


'^ 


m 


!4 


m 


^ 


m: 


^ 


»' 


^ 


» 


^ 


m 


H 


m 


^ 


m 


fi 


t 


4 


g 


4 



CE58:9D 

CE5B:4C 

CE5E: 

CE5E:A0 

CE60:F0 

CEe2: 

CE62; 

CE62; 

CE62:49 

CE64:C9 

CE66iB0 

CE6H: AO 

CE6Ai7D 

CBSOiSa 

CE6E:D0 

CE70i9D 

CE73:F0 

CE7S: 

CE7S:A0 

CB77iD0 

CB79: 

CE79: 

CB79: 

CE79:A9 

CE7B:B5 

CE7D:fiE 

CESO: BD 

CEB3i29 

CE95:05 

CEB7:9D 

CEBAiSn 

CEBB: 

CEBB: 

CB8B; 

CEBBiSa 

CEBC:8D 

C EaF : CO 

CE91 :P0 

CE93:C0 

CE95iD0 

CE97: ID 

CE9A:D0 

CB9C;49 

CE9E: 30 

CEAl ; 9D 

CEA4: 

CEA4: 

CEA4: 

CEA4iA9 

CBA6:O0 

CEA8; A9 

CEAA;9D 

CEAD.DO 

CBAF; 

CEAP; 

CEAF; 

CEAF:a9 

CEB2iF0 



38 05 

79 ce 



00 

4D 



30 

OA 
OD 
OA 

3B 04 

FA 

38 04 
15 

2E 
36 



00 
2A 

P8 07 
B8 04 
F8 
2A 
BS 04 



3B 04 
44 
09 
45 

11 

38 07 
05 

PP 
3a 07 

39 07 



OS 
D3 
30 



P5 



EH CC 

f4 



290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

332 

333 

334 

335 

326 

327 

323 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

140 

341 

343 

343 

344 

345 

346 

347 



STA CMDEYTE, X jSET HBH COMMAND CHARACTER 
JMP ZEROSTATE iHESET STATE TO ZERO 

CSTATE1C LDir »0 iUSE COMMAND TABLE 

BEQ CMDSEARCH jfALMAYS} 

■ aitil****** *«*»•«*«*»•**•»«*»***»»« *>*>*»* 
• COMMAND STATE 2: ACCUMULATE PARAMETER • 



(CONVERT S30-S39 TO 0-9 
iO-9? 



CBTATE2 EOH #330 

CMP »SA 

BCS CSTATE2A 

Loy USA iIT'S A NUMBER, SO ADD 

ACCLOOP ADC PARAMETER,* I IT TO lO'PARAHETBH 

DEY 

BNE ACCLOOP 

STA PARAMETER, X 

BBQ CDONE [<ALWAVE> 

fr 

CSTATE2fl LDY tCHDTBLI-CMDTBL jUSB COMMAND TABLE 
BNE CMDSEARCH j<ALWAi;S> 

fE**tA**frllll*lE*itllitflilJ»4< 

• SET COMMAND STATE • 

ait«lr*4lt*4lt*ittAlr4*<*4« 

ZEROSTATE LllA #0 
SETOSTATE STA ZPTMPl 

LDX MS LOT 

LDA STATEFLG,X 

AND fSFB 

ORA ZPTMP1 

STA STATEFLG.X 
CDONE RTS 

• COMMAND STATE 4 (E/D) • 

CSTATE4 TAY 

LDA 

CPY 

BEg 

CPY 

BNE 

ORA 

BNE 
CSTATE4A eOR OSPF 

AND HISCFLG,X 
CSTATE4B STA MISCFLG, X 

• ESCAPE TO STATE 6 ' 

*«ll>qj,4ltfr««ll,«1l«l>itk4 

SBTSTATE6 LDA #6 

BNE SETOSTATE ;<ALWAYS> 
STATERR LDA #32 

STA STSBYTE, X 

BNE SETSTflTE6 i<ALWAyS> 

• TABLE DRIVEN COMMAND PROCESSOR ■ 



,-E/D -> Y-BBG 
PARAMETER, X 



«S44 

esTATE4A 

#545 

STATERR 

MISCFLG,X 

CSTATE4B 



,-D(ISAHI.E)7 

;E(NASLE)7 

I IF NOT, IGNORE THIS COMMAND 

(SET FLAG 

;<ALHA¥S> 

[INVERT FOR DISABLE 

[RESET FLAG 



[CODE FOR BAD COMMAND 



CMDSEARCH LDA CMDTBL,* [GET CANDIDATE CHABACTER 

BEO STATERR ;A ZERO MARKS THE END OF A SUBTABLB 



FIRMWARE 87 



n 



35 
05 



CEB4:C;5 

CEB6:F0 

CEBBiCa 

CEai9:C8 

CEBfl;C8 

CEBBiDO 

CEBD: 

CEBO:Ca 

CEHE:B9 

CEC1:85 

CEC3:39 

CEC5;00 

CEC7:BD 

CECft:29 

CECC;DQ 

CECE; 

CECEiBD 

CEDn4A 

CED2:4ft 

CED3i 24 

CED5:B0 

CEC7:10 

CEn9:30 

CEDB:5D 

CEDD; 

CEDD; A5 

CEDF:4S 

CEEa:;9 

CEE2:30 

CEESiCS 

CEE6i6S 

CEE7;29 

CEE9iD0 

CEEB:B9 

CEEE;90 

CEf1;60 

CEF2: 

CEF3:A9 

CEt'4:4B 

CEFS: B9 

CEFai48 

CEF9:!>.i 

CEFBiBD 

CEFE;60 

CEFF; 

CEPF;O0 



SYMBOL TABLE 



348 UMP 

349 BEQ 

350 INY 

351 CHDSEARCH1 INY 

352 INY 

353 BNE 

354 - 

355 CMDMAICH INY 



ZPTB4P 
CHDMATCH 



; MATCH? 



EB CC 

2A 

20 

07 

38 07 

10 

EB 

38 07 



2A 
04 

so 

02 
CC 



07 
7B CE 



10 
07 

EB CC 
39 04 



CD 
EB CC 



38 04 



jREENTRY FOB WRONG MODES 
[ENTRY LENGTH ■ 3 
CMDSEARCH jiALWAYf;) 






CMOTBL, Y 

ZPTMPl 

fSaO jCfdBCK PASCAL ENABLR 

CMDMATCHI [IT'S ON SO DQNT CHECK P-BIT 

MISCPLG.X :OFF SO MAKE SURE 

l(S10 ; THAT WE AREN'T IN PASCAL 

CMDSEARCH1 [BRANCH IF WE ARE 



356 LDA 

357 STA 

358 AND 

359 BNE 

360 LOA 

361 AND 

362 BNE 

363 ' 

364 CM0MATCH1 LDA HISCFLG.X (GET CIC/PPC BIT 

365 LSH ft [SHIFT CIC/PPC MOOE BIT TO CARRY 

366 LSR A 

367 BIT ZPTHP1 [PPC.>N CIC->V 

368 BCS CMDMATCH2 [BRANCH IF CIC MODE 

369 BPL CMDSEARCH1 [NOT OK FOR PPC 

370 BMI CKDEXEC [ANO OK 

371 CMDMATCH2 BVC CHDSEARCH1 [NOT OK FOR CIC 

372 • 
ZPTMP1 [RETRIEVE TABLE MODE BYTE 



37 3 CMDBXEC LDA 



374 PHA 

375 AND 

376 JSR 

377 INY 

378 PLA 

379 AND 

380 SHE 

381 LDA 

382 STA 

383 HTS 

384 * 

385 CMDEXBCl LDA #SCD 



#S07 

SETOSTATE [SET NE>!T STATE 



m 



#sio 

CMDBXEC I 
CMOTBL, V 
PARAMETER, X 



[IF BIT 4 IS SET, VECTOR TO ROUTINE 



jROUTINBS MUST BE IN PAGE SCO 



386 
387 
388 
389 
390 
391 
392 
393 



PHA 
LDA 
PHA 
LDY 

LDA 
HTS 



CMDTBL, Y 



SLOT1 6 

PARAMETER, X [LOT OF ROITTINES NEED THIS 



DFB SOO 



SORTED BY SYMBOL 



3C 


AIL 


C9C8 


ADJRTS 


CBBB 


BASIC EXIT 


7C941 


BATCHOUT 


C71 1 


BEN THY 


CaDO 


BIN END 


CaBF 


BINPUT 


CDC1 


BREAKCMD 


27 


CHARACTER 


C9EE 


CIEND 



CE6A 


ACCLOOP 


ceo 2 


ACIAOUT 


C9B5 


ADJUST 


CB59 


ANRTS 


23 


BASL 


7C93D 


BATCH IN 


CD7D 


BAUOCMD 


CDHl 


BAUDCMDI 


CSEF 


BINACIA1 


C8BA 


BINACIA 


C745 


BIN1T1 


?C7n0 


81 NIT 


C77C 


B0UTPUT1 


C767 


aOUTPUT 


06B8 


BUFBYTE 


CEBA 


CD ONE 


CA1B 


chb:ktehm 


0638 


CHNBYTE 


C9Q1 


CKINPUT 


C9E5 


CKINPUTl 



7CB9C 


ACK 


CCB7 


ASCREEN 


C9EF 


BATCH in 


CDa8 


BAUDCMD3 


C8E5 


flINENDI 


aacB 


BINKHD 


C78B 


aOUTPUT2 


24 


CH 


C8B5 


CIC EXIT 


C9EB 


CKINPUT2 



m 
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5« 



=1 
3 






CC3D 
CEF2 
CEDB 
CE24 
CEB9 
06SS 
CE43 
CE75 
CE8B 
COBE 
C9C0 
C082 
CD47 
C8B4 
CC44 
C1J1)4 
CB27 
C857 
C882 
Pf58 
CDE2 
3S 
0738 
CDE9 
CCB6 
FCBA 
CB68 
CBPE 
CBBB 
7Ca9E 
C99B 
CC93 
C7AB 
CDBD 
CDAD 
CCDB 
CDS7 
C7B0 
C996 
CEA4 
CAD2 
CD61 
CE30 
C948 
CAAD 
CA82 
CAB1 
CA4I 
CA93 
CD35 
CAC4 
CDF 6 
2A 



CKKBDXIT 

CMDBXEC I 

CKDMATCH2 

CHDPR0C4 

CMDSEARCH 1 

COLBYTE 

CETATE1A 

C STATE 2 A 

CSTATB4 

CTLHEGS ET 

DBCfiCOL 

DIPSW2 

FFCMD 

GETCHftRl 

GETKBD1 

ICMD 

INIT1A 

1NIT3 

INITACIAI 

lORTS 

KCMD1 

HSWL 

MISCFLG 

NCHD 

NOOUT 

NXTA1 

OUTPUT! 

OUTPUTEND 

P8ADUT4 

PASCALREAD1 

PENTRY 

PROMPTBL 

PSTATUS2 

QCMD1 

RBSETCMD 

REVMASK 

ROTATE 

HENCCD 

SETCH 

SETSTATE6 

SRIN 

SSLOTCMD 

STATETHL 

TAB2 

TERMCAP1 

TERMIMC1 

TERMLOCK 

TERMNEKT2 

TERMS END 

TRANCMD 

WAITMS 

aCMDRTS 

ZPTMPl 



IX2C 
CEDD 
CEDA 
CDFC 
CBIA 
C917 
CBS 4 
CE62 
37 
C9C9 
03BB 
CBFF 
C968 
C8AA 
CC91 
C705 
C835 
C864 
C88F 
CO 10 
CDE5 
CCD3 
CflOC 

CBsa 

C75C 
C707 
CB6B 
7CB76 
0436 
CB9H 
C7aE 
CC5E 
0638 
CDB9 

CC11 

4F 
C7B2 
C99B 
FEa9 

26 
CAF4 
0100 
C089 
C921 

CAsa 

CA81 
7CA23 
CA47 
CA95 
CAB9 
CAC6 
CDF 4 
2B 



CKKBD 
CMDEXBC 
CMDPR0C1 
CMDPHOC 
CMDSEgCK 
COMMA 
CSTATE1 B 
C STATE 2 

cswa 

CTRLTST 

DELAYFLG 

DLYTBL 

FDRCECR 

GETCHAH 

GETKBDONE 

I ENTRY 

INIT2 

INIT4 

INITACIA2 

KBDSTBB 

KEMD2 

LCMASK 

MOVIN 

NCCMD 

NORMIO 

GENTRY 

0UTPUT2 

P8A0UT1 

PARAMETER 

PASCALRRAD 

PINIT 

PROMPT LOOP 

PWDBYTE 

tlUITt;MD 

RESTORE 

RNDH 

SAVE HOOK 

SBREND2 

SETKBD 

SL0T16 

SBIN3 

STACK 

STREG 

T ABC HECK 

TERMCAP 

TERMItC 

TERMMODE 

TERMNEKT3 

TERMS END 1 

TRANSLATE 

HA I IMS I 

2CMD 

ZPTMP2 



SYMBOL TABLE 

24 C8 
2A KPTMP1 
37 CSWH 
4E ENDL 
0388 DELAYFLG 



SORTED BY ADDRESS 

26 SLOT16 
as ZPTMP2 
38 KSWL 

4F RNDH 
0438 HANDS HKE 



CC34 
CECE 
CEOE 
COBA 
C019 
FOBD 
CE5E 
CE9C 
36 
CDAI 

CD4a 

CB2E 
C754 
CC72 
CCDF 
0300 
C83C 

ca72 

CB16 

cooo 

COED 
CD4I 
C9FD 
CB19 
C954 
CBD9 
CB63 
CBA6 
CD9B 
C9AA 
7C84D 
C7AB 
C9A6 

coas 

CC29 

4E 
CC9E 
C97A 
CE7fi 
CAE9 
CAF5 
04B8 
05B8 

7C088 
CDA7 
CA66 
CASB 

7CA7D 
CCC6 
CCD7 
CB3C 
CE79 



CKKBDl 

CMDMAICHI 

CMDPRCC2 

CHDREG 

CMDTBL 1 

COUT 

CSTATBIC 

C STATE 4 A 

CSWL 

DATACMD1 

DELAYS ET 

ESCCHECK 

FRCMIN 

GETCMD 

GETXLATE 

INBUFF 

INIT3A 

IMIT5 

INPUT2 

KBD 

KCMD 

LFCMD 

MOVOIIT 

N0INPUT1 

N0TAB1 

0UTDLY1 

OUTPUT 

P8A0UT2 

PAHITYCMD 

PASCALWRITE 

PRE ADO 

PSTATIN 

PWDTBL 

RDREG 

RESTOREND 

RNDL 

SCHEBNOOT 

3EREND 

SETOSTATE 

SRIN1 

SROUT 

HTATEFLC 

HTSBYTE 

TDREG 

TERMCMD 

TERMKBDIN 

TERHNEXT 

TERHNORM 

TESTLETTER 

ICHASK 

XOFFCK 

ZBHOSTATB 



27 CHARACTER 
35 ZPTEMP 
39 KSHH 

0100 STACK 

0438 PARAMETER 



0538 
CEBD 
CE1A 
CEAF 
CCEB 
CD3B 
CE38 
CEA1 
C08B 
CD9C 
COS I 
CB90 
C751 
CC3E 
0438 
C805 
C83P 
7C879 
CAFF 
CC5C 
39 
CREA 
07Fa 
CB1B 
C951 
CBE2 
CBCl 
CBA9 
C800 
C8A3 
C794 
C79A 
C797 
C089 
C7EE 
CFFF 
CCA 3 
C8PC 

PBg3 

CABB 
CD7C 
CEAS 
0934 

CA55 

7CA4C 
CA87 
CA31 
CA54 
CCC3 
FDF6 

casA 

35 



CMOBYTB 

CMUMATCH 

CMDPR0C3 

CHnSEARCH 

CHDTBL 

CRCMD 

CSTATEl 

CSTATB4B 

CTLREG 

DATACHD 

DIPSW1 

ETX 

FBOMOUT 

GETKBD 

HANDS HKE 

1NIT1 

INIT2B 

INITACIA 

INPUT 

KBDESC 

KSWH 

LFGEN 

MS LOT 

NOINPUT 

NOTAB 

OUTDLYLP 

0UTPUT3 

PaA0UT3 

PASCAL IN IT 

PAS EXIT 

PRE AD 

PSTATUS 

PWRITE 

RESET 

RESTOHHOOK 

ROMSOFF 

SCREBNOUT1 

SEROUT 

SETSCR 

SRIN2 

SSLOTCMD 1 

STAT ERR 

TAB1 

TERMACTAIN 

TBRMBXIT 

TERMLETTER 

TBRHNBXTl 

TERMHTS 

TOSCREBN 

vinouT 

XONWAIT 
ZPTOTP 



28 BASL 

36 CSWL 

3C A1L 
0200 INBUPP 
04 B8 STATEFLG 
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^ 



05 38 


CMDBVTE 


OSBS 


STSBYTB 


0638 


PWDBirTE 


0638 


CKNBYTE 


06SS 


COLBYTE 


oees 


BUFBYTE 


0738 


MISCFLG 


07F8 


MS LOT 


cooo 


KBD 


COlO 


KBDSTRB 


C081 


DIPSH1 


C0B2 


DIPSW2 


?coea 


TDREG 


coaa 


RDREG 


eoB9 


STREG 


C099 


RESET 


COBA 


CHDREG 


C086 


CTLRB3 


7C700 


SINIT 


C705 


I ENTRY 


C707 


OENTRV 


C71 1 


BENTRy 


C745 


BINITl 


C751 


PRCMOUT 


C754 


FHCHIN 


C75C 


NORM in 


C767 


BOUTPUT 


C77C 


BOUTPUT 1 


C78B 


B0UTP1JT2 


C78E 


PINIT 


C794 


PREAD 


C797 


PWRITE 


C79A 


PSTATUS 


C7A8 


PS TAT IN 


C7AB 


psTflrus2 


C7B0 


SBNDCD 


C7B2 


SAVE HOOK 


C7EE 


RESTORHOOK 


C800 


PASCAL IN IT 


C805 


INIT1 


C827 


INIT1A 


C835 


INIT2 


C83C 


IHIT2A 


C83F 


INITSa 


7C84D 


PREADO 


CB57 


INIT3 


C864 


INIT4 


C872 


INIT5 


7CB79 


INITACIA 


CBB2 


INITflCIAl 


C8aF 


rNlTACIA2 


C89S 


PASCALREAD 


7Ce9E 


PASCAtREADl 


C8A3 


PASEXIT 


C8AA 


GE TCHAD 


C8B4 


GETCHAR1 


CBB5 


CICEXIT 


C8B8 


BASIC EX IT 


C8BF 


aiNPUT 


CBCB 


BINKBD 


caDo 


aiNEND 


C8E5 


BINEND1 


C8EA 


aiNACIA 


C8EP 


BINACIAl 


CBFC 


SEROtri' 


C917 


COMMA 


C921 


TABCHECK 


C934 


TABl 


7C93D 


BATCH IN 


7C941 


BATCHOUT 


C948 


TAB2 


C951 


NOTAB 


C954 


NOTABl 


C96B 


FORCECR 


C97A 


SEREND 


C996 


SBTCH 


C998 


S EH END 2 


C99a 


PEN TRY 


C9A6 


PWDTat. 


C9AA 


PASCALWaiTE 


C9B5 


ADJUST 


C9C0 


DECRCOL 


C9C8 


ACJBTS 


C9C9 


CTHLTST 


C9D1 


CKINPUT 


C9E5 


CKINPUT1 


C9ER 


CK1NPUT2 


C9Ee 


CI END 


C9Er 


BATCH lO 


C9FD 


MOVOUT 


CAOC 


MOVIN 


CA1E 


CHECKTFJtM 


7CA23 


TEEMHODE 


Cfi2B 


TERMNEXT 


CA31 


TERMNEXT1 


CA41 


TEBHNEXT2 


CAil7 


TERMNEXT3 


7irA.lC 


TERM EX IT 


CA54 


TBRMBTS 


CASS 


TERMACIAIN 


Cft66 


TBEiHKBDIN 


7CA7D 


TERMNDRM 


CABl 


TERMING 


CAB2 


TERMINCl 


CAB 7 


TERMLETTEH 


CA93 


TERMS END 


CA95 


TERMS END 1 


CA9B 


TERMCAP 


CftAD 


TEFIHCAPI 


CABl 


TERM LOCK 


CAB9 


TRANSLATE 


CAC4 


WfllTMS 


CftC6 


wflimsi 


CAD 2 


SHIN 


CAE9 


KR1N1 


CAEB 


aRIN2 


CAF4 


atiinz 


CAF5 


SROUT 


CAFF 


INPUT 


CB16 


INPUT2 


caia 


NOINPUT 


CB19 


N0INPUT1 


CBIA 


CMDSEgCK 


CB2E 


ESCCHECK 


CB3C 


XOFFCK 


cBsa 


NCCMD 


CB59 


ANHTS 


CB5A 


XONWAIT 


CB63 


oinrpuT 


CB6B 


OUTPUT 1 


CB6B 


0UTPUr2 


7CB76 


P8AOUT1 


CB90 


ETX 


7CB9C 


ACK 


CBA6 


P8AOUT2 


CBA9 


P8AOUT3 


CBBB 


PaA0UT4 


CBC1 


OUTPUTS 


CBD9 


OUTDLil 


CBE2 


OUTDLYLP 


CBBA 


LP GEN 


CBFE 


OUTPUTEND 


CBPF 


DLYTBL 


ecu 2 


ACIAOUT 


ccm 


RESTORE 


CC29 


RES TOR END 


CC2C 


CKKBD 


CC34 


CKKBDI 


CC30 


CKKBDXIT 


CC3E 


GETKBD 


CC44 


GETXBDI 


CC5C 


KSDESC 


CC5B 


PROMPTLOOP 


CC72 


gETCMD 


CC91 


GBTKBDONE 


CC93 


PROMPTBL 


CC9E 


SCHEENOUT 


CCA 3 


SCREEN0UT1 


CCB6 


NOOUT 


GC87 


ASCREEN 


CCC3 


TOSCREEN 


CCC6 


TEKTLETTER 


CCD3 


ICHASX 


CCD7 


UCMASK 


CCDB 


REVHfiSK 


CCDF 


GETXLATE 


CCEB 


CMDTBL 


CD19 


CMDTBL 1 


CD35 


TRANCMD 


Cn3B 


CRCMD 


CD41 


LFCMD 


C047 


FFCMD 


CD4B 


OELAVSKT 


CD57 


ROTATE 


CD61 


SSL ore MD 


CD7C 


SSL0TCMD1 


CD7D 


BflUDCMD 


coei 


BAUDCMDl 


CD88 


BAUDCMD2 


C[)8E 


CTLHEGSET 


CD9B 


PflRITfCMD 


C09C 


□ATACHD 


CDA1 


DATACMDt 


CDA7 


TEHMCMO 


CDflD 


RESETCMD 


CDB9 


OUITCMD 


CQBD 


5CMD1 


CDC1 


BREAKCMD 


CDD4 


ICMD 


CO En 


KGMD 


CDE2 


KCMDI 


CDE5 


KCMD2 


cnE9 


NCHO 


CDP4 


ZCMD 


CDFB 


ZCMDRTS 


CDFC 


CMDPRDC 


CEOA 


CMQPRCCl 


CEDE 


CMDPR0C2 


CEIA 


CHDPB0C3 


CE24 


CMDPH0C4 


CE30 


STATETBL 


CE38 


C STAT El 


i:E43 


CSTATEIA 


CE54 


CSTATEl a 


CE5E 


CSTATE1C 


CE62 


CSTflTE2 


CE6A 


ACCLOOP 


CB75 


CSTATEZA 


CG79 


ZEROS TATE 


CE7B 


SETOSTATE 


CEBA 


CD ONE 


CE8B 


CSTATE4 


CE9C 


CSTATE4A 


CEA1 


CSTATE4B 


cefl4 


SETS TAT E6 


CEA8 


STATERR 


CEAF 


CMDSEARCH 


ceag 


CMDSEARCH 1 


CEBD 


CMDMATCH 


CECE 


CMDMATCH1 


CEOB 


CMDMATCH2 


CEDD 


CMDEXEC 


CeF2 


CMDEXEC1 


CFFF 


ROMSOFF 


FCBA 


NXTAI 


FDED 


COUT 


FDF6 


VIDOUT 


FE89 


SETKBD 


FE93 


SETSCR 


FF5B 


IDRTS 
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The SSC emulates both the P8 and the PSA versions of the Apple II 
Serial Interface Card (SIC), although the SSC is not completely 
POKE-corapatiblG with either. In addition, the SSC supports several 
Apple 11 Comiaurilcatloiis Card and Parallel Card software coinmands- 



OLD SERIAL INTERFACE CARD EMULATION 

The SSC replaces the P8 and P8A versions of the Apple II Serial 
Interface Card (SIC) and it has two switch-selectable modes to 
emulate them, as explained below. However, because of firmware 
space limitations, the SSC does not support all functions of the 
older Interface cards, and various POKE locations are different. 
This section explains these functional differences. 

It is best to use Printer Mode rather than one of the emulation 
modes, except under these circumstances: 

• if you have extensive existent applications that use PEEKs 
and POKES to modify SIC operating characteristics 

• if you need SIC P8A mode's ETX/ACK (or other-character/ ACK) 
handshaking capabilitleB 

What the SSC does NOT support that the old SIC does; 

• P8 SIC block moves 

• baud rates other than the 15 listed i(i the various baud rate 
tables In this manual CACIA hardware generates only those 15) 

• data formats other than 5-8 data bits and 1, 1-1/2 or 2 stop 
bits (ACIA characteristic; other formats rarely used anyway) 

• <ESC>1) and <ESC>L commands for upper and lowercase (but SSC's 
Translate command offers more options; POKEs also available) 

• current-loop operation 
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To run the SSC In emulation of the old Apple II Serial Interface 
Card (SIC), prepare and Install the SSC the same way as for Printer 
Mode (Chapters 1 and 2), with the following exceptions; 

• Set mode switches SWl-5 ON and SUl-6 OFF to emulate the old 
SIC with a P8 ROM, 

• Set mode switches SUl-5 OFF and SWl-6 OFF to emulate the old 
SIC with a PSA ROM. 

• Install the SSC in whatever slot the old SIC was Installed In 
for the application Involved. 

■ Follow Che Instructions given In the next sections if the 
application program did PEEKs and POKEs. 

P8 EMULATION POKES 

Changing SIC parameters was done either by setting the seven switches 
located on the card, or by POKEing the SIC slot RAH locations where 
this configuration data was stored. BASIC programs that talked 
through the old SIC may be used with the new SSC; however, if the 
program POKEs at these slot RAM locations, those POKEs must be 
changed to be compatible with the SSC's use of the RAM. The P8 and 
P8A ROMs differ slightly in their use of these RAM locations. 
Tables B-1 and B-2 show the transformation for F8 mode; additional 
differences for P8A mode are noted In the following section. 
Other POKE possibilities are described in Appendix A. 

In Che tables, the letter s stands for the slot number (1-7) in 
which the SSC is Installed; the other letters are used as variables 
whose values are noted in the table (sometimes further down). 

There is no claim that making these changes is simple. In fact, 
whenever passible it is best to use Printer Mode and its software 
commands to change SSC operating variables. 

Here is an example of how to use the tables: let's say that the SSC 
is in slot t3. You want: a baud rate of 110; data format of 5 data 
bits and 2 stop bits, even parity; line width of 'i0 with video on, 
no automatic <LF> after <CR>; no translation of lowercase to 
uppercase; and no 1/4-second delay after <CR>. The PEEKs and POKEs: 



POKE 49339, 243 
POKE 49338, 107 
POKE 2043, 132 
POKE 1147. 64 



(49291 + 3*16; 3 + 240) 
(49290 + 3*16; p ■■ 107) 
(plug in niagic number) 
(plug in raagic number) 



The same thing In Printer Mode with appropriate switch settings is: 

SWl-1 to SWl-7: ON ON OFF OFF OFF ON ON 
SW2-1 to SU2-7: — OFF ON ON OFF OFF OFF 
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Tlien to set 5 data and 2 stop bits, use <CTRL-I>7D<RETUHN>; for 
even parity, use <CTHL-I>3P<RETURN>; to leave lowercase alone, use 
<CTRL-I>1T<RETURN>. You can use commands to change baud rate, etc. 



Selection 


SSC switches 
and sectines 


PEEKS and POKES to use for 




Pe Serial Card 


Super Serial Card 




P6 Mode: 




SWl-5 ON, 

SWl-6 OFF 








paA [lode: 




SWl-5 OFF, 

SUl-6 OFF 








Baud Rate 




SWl-1 to SUl-4 


POKE lU4+s,r 


POKE 49291+3*16, r 








same as Printer 


r = 


r = b + d; b - 




50 




Mode 


(not available) 


1 dec/S0i hex 




75 






dee/S00 hex 


1 dec/S02 hex 




110 






176 dec/5B0 hex 


3 dec/S03 hex 




135 






144 dec/S90 hex 


4 dec/itt'i liex 




150 






128 dec/S80 hex 


5 dec/S05 hex 




300 






64 dec/S40 hex 


6 dec/S06 hex 




600 






32 dec/S20 hex 


7 det/S07 hex 




1200 






16 dec/Sl0 hex 


8 dec/S0a hex 




1S00 






11 dec/S0B hex 


9 dec/$09 huK 




2 400 






B dec/S0y hex 


10 dec/S0A hex 




3600 






5 dec/S05 hex 


11 dec/S0fl hex 




4800 






4 dec/S04 hex 


12 dec/S0C hex 




7200 






(not available) 


13 dec/$0D hex 




9600 






2 dec/S02 hex 


14 dec/S0E hex 




19200 






I dec/S01 hex 


15 dec/S0F hex 




Data Format: 




POKE 1912+B,r 


(to ge C r abuve , 










POKE 1272+s,C 


add d to b) d = 




8 data.l 


B tup 


SW2-1 ON 


r - 9; t = 1* 


15 dec/SI0 hex 




7 data.l 


Stop 




r = 8; c = 1* 


48 dec/»30 hex 




6 data,l 


Stop 




r = 7; t - 1* 


80 dec/$50 hex 




5 data, I 


scop 




r = 6; t = 1* 


112 dec/S70 hex 




8 data, 2 


stop 


SW2-1 OFF 


r = 9; t - 2* 


144 dec/S90 hex 




7 data, 2 


5 top 




r = 8; C - 2* 


176 der./5B0 hex 




6 data, 2 


Stop 




r = 7; t = 2* 


208 det/SD0 hex 




5 data, 2 


Stop 




r = 6; c - 2* 
* add 1 IE 
p = 1 or 


240 dec/SF0 hex 




Parity: 






POKE 1400+8, p 


POKE 49290+5*16, p 




none 






p = 2 


p = 11 (S01i hex) 




odd 






P - 1 


p - 43 (S2H hEx) 




even 






p - 


p - 107 (S6B hex) 




MARK 






(not available) 


(noc available) 




SPACE 






(not available) 


(not avallflhle) 1 



Table R-1, SIC Switch Settings, PEEKs and POKEs, Part I 
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Selection 


SSC switches 
and settings 


PF.EK.s and POKES to use for | 


PB Serial Card 


Super Serial Card 


Line Width: 


SW2-3 & SWZ-'i, 


POKE 1784+s,r 


POKE 17 84+5, r 




same as Printer 


r=l to 255; 


r=40 to 255; for 




Mode 


for no <CR>,r=p 


no <CR>, PEEK 
1400+s, POKE 140&+-E, 
(old value + 128) 


Viden/ 


SW2-3 & SW2-4 


V = Video on? 


V = Video on? 


Generate <!,?>/ 


sua-5 


G = Gen. <I,F>7 


G - Gen. <L7>? 


Translate/ 


(no switch) 


T = LC to UC? 




<CR> Delay: 


SW2-2 


D = Dly 1/4 s? 








POKE 2040+s,r 

r- 

dec hex V G T D 


POKE 2040+s,r 

r- 

dec hex V G 




(all switches 




same as in 


6 S0i Y N Y Y 


4 $04 N N 




Printer Hode) 


5 S05 Y Y Y Y 


5 $05 N Y 






36 S^'t Y N N Y 


132 $84 Y N 






37 S25 Y Y N Y 


133 $35 Y Y 






68 $44 Y N Y N 

69 S45 Y Y Y N 










100 S6A Y N N S 


T = LC to UC? 






101 $65 Y Y N N 


D = Dly 1/4 s7 






132 $84 N N Y Y 








133 S85 N Y Y Y 


POKE 1144+s,r 






le'h 5A4 N N N Y 


r - 






165 SA5 N Y N Y 


dec hex T D 






196 SC4 N N Y N 


$00 Y N 






197 SC5 N Y Y N 


16 SL0 Y Y 






228 SE4 N N N N 


64 $40 N N 






229 $E5 N Y N K 


80 $50 N Y 



Table B-2. SIC Switch Settings, PEEKs and POKEs, Part II 

PSA EMULATION POKES 

The P8A ROM differs from the P8 ROM in several waya: 

1) The <CR> delay switch now determines whether an ETX/ACK handshake 
is performed after each <CR> that is transmitted. The corresponding 
RAM bit was not the same as the P8 <CR> delay bit, but was kept in 
bit 2 of location 1400+s. For SSC emulation, the control is the 
same as the <CR> delay bit as noted above (in location 1144+e). 

2) The number of stop bits was always 2; for SSC P8A mode this is 
configured via switch SW2-1 and can also be set via software by 
POKEing location 4929 as noted above. 

3) The printer width information was kept in the same location that 
the P8 ROM kept the number of atop bits; the P8 printer width byte 
was zeroed to avoid automatic generation of carriage returns. The 
SSC P8A emulation code keeps the printer width information in the 
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same place as for P8 emulation and uses Che high-order bit at 
location 1400+s to control automatic generation of carriage returns. 

4) Lowercase input is enabled by default for the PSA ROM; in PBA 
emulation, however, it is enabled by the POKE shown in Table B-2. 

5) In contrast to the P8 ROM, the P8A ROM and the SSC do not 
support batch moves. 

6) The enquire character for the SIC PSA ROM was ETX (ASCII 3); for 
SSC P8A mode, this can be changed to another control character by a 
POKE to location 1400+s. For example, to change the enquire 
character to ENQ (ASCII 5), which is used by many RS-232 devices, 
use this POKE: POKE 1400+e,5. Note that this also disables the 
automatic generation of carriage returns. Actually, any character 
between and 31 can be used, although only 3 and 5 are used much. 

OTHER EMULATION MODE DIFFERENCES 

If your old programs, written Co control one of the old Serial 
Interface Card ROMs, still don't work after you've followed 
all this handy advice, then read on. 

The SSC always monitors the RS-232-C handshake lines to determine 
whether or not the device Is ready to accept data. If your 
device falls to assert one of these lines, the SSC will wait 
patiently forever. 

When the arrow on the jumper block Is pointing toward TF.RMINAL, your 
device sees OCD and DSR asserted as soon as the SSC is initialized, 
and the SSC sees CTS whenever the device sends RTS. If the device 
does not assert both RTS and DTR, the SSC will assume it Is not 
ready to receive data. This can be used as a hardware handshake to 
prevent buffer overflow at the device (e.g., when your printer runs 
out of paper it can stop asserting one of these lines and the SSC 
will wait while you put In more paper). If you do not connect these 
lines, the SSC will always treat them as if they were asserted. 

The Serial Interface Card tied RTS to CTS, and DTR to DCD and DSR; 
if your RS-232 device depended upon this, you may want to make 
a special connector which does this. 

Your device may have depended upon the half-duplex nature of the 
SIC. The ACTA on the SSC is able to send and receive at the same 
time and is always configured to do so. 

The SIC was Initialized each time it was called at location $Cs00 
{for example, by a PR*s or IN#s). The SSC is only reintialized 
after the ACIA has been reset (either by resetting the Apple or by 
exiting from Printer or Copraunlcation Hode via a Reset command). 
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OLD COMMUNICATIONS CARD COMMANDS 

The SSC supports all the functions supported by Che old Apple II 
Coraraiinl cat ions Interface Card CCIC), although the t«o AClAs' 
registers are not the same on a btt-by-blt level. The SSC also 
supports Che CIC commands: <CTRL-T> , <CTRL-R>, and <CTEL-S>. 

SWITCH TO TERMINAL MODE-<CTRL-T> 

In CoTiiraunlcatlon !Iode, the SSC is tnltiallzed to recognize the 
remote-control command <CTRL-T> arriving In the stream of incoming 
data. This character causes the SSC to enter Terminal Mode (the 
same as the T(eriiilnal command (Chapter 3). You can disable <CTRL-T> 
recognition by Issuing an XtOFF D(isable command. 

BYPASS TERMINAL MODE-<CTRL-R) 

When the SSC is in Terminal Mode and X(OFf E(nable (the default in 
this mode) is in effect, the SSC recognizes the remote control 
command <CTRL-R> arriving in Che input data stream, and responds by 
bypassing (exiclng from) Terminal Mode. This is Che same as Che 
QCult Terminal Hode command (Chapter 3). 

XOFF-<CTRL-S> 

The SSC interprets <CTRL-S> as the ASCII XOKF character. When It 
receives <CTRL-S> from a remote device, it stops transmitting data 
unClI it receives an XON character from that device. 



PARALLEL CARD COMMANDS 

The SSC is not hardware compatible with the Apple II Parallel Cards. 
However, for Che sake of compatibility with software written for 
parallel interface applications, the SSC supports Che following 
commands. You do not need to follow these commands with <REnj[{N>. 

LINE WIDTH n AND VIDEO OFF— <CTRL-l><n)N 

ThiH command Curne off the Apple II video screen and generates a 
<CR> after n characters (if auCoraaCic <CR> generation is enabled via 
the C conunand (Chapter 2); n can be any value from 40 through 255. 

LINE WIDTH 40 AND VIDEO ON-<CTRL-l>l 

This command turns on the Apple II video screen and seta the line 
width to 40. 

DISABLE AUTOMATIC LINEFEED— <CTRL-I>K 

This command has the same effect as L(inefeed D(isable (Chapter 2): 
it turns off automatic generation of <LF> after <CR>. 
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APPENDIX C 

SPECIFICATIONS 
AND SCHEMATICS 



This appendix contains the SSC specifications, connector pin 
assignraenCs, jumper block wiring, and a schematic diagram. Use the 
schematic diagram with the Theory of Operation section in Chapter 4. 



SSC SPECIFICATIONS 



PHYSICAL CHARACTERISTICS 
Dimens Ions 
Weight 
Cables required 



Controls 
Special Tools 
ENVIRONMENT 

p e ra C 1 ng t empe ra tu re 
Storage temperature 
Operating relative humidity 
Storage relative humidity 



2-3/4" X 7" (68.8 mm x 177.8 mm) 
3 OE. (90 gin), approximately 
internal cable from 10-pin header 
on SSC to DB-25 connector on case 
of Apple II (supplied); shielded 
RS-232-C cable Co exCernal device 
(not supplied) 

2 blocks of 7 switches each, set 
by user before installation 
none required 



40 F to 95 F (SV to 3^°C) 
-l^fF to 122°F (-40°C CO S^'c) 
5% to 95li (noncondens Ing) 
5% to 95^ (noncondens ing) 



SPECIAL CIRCUITS 

SY6551 Asynchronous Coramunlca tions Interface Adapter 

2316 Read Only Memory (2,048 by 8 bits) with SSC firmware 

The SSC has the usual power supply bypassing capacitors 
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APPLE II SLOT LOCATION 

BASIC programs 
APPLESOFT programs 
PASCAL programs 



SOFIVARE COMPATIBILITY 



any slot except slot tf0 

any slot except slot *(l 

slot "1 for use with printer, etc. 

slot #2 for use with modGm 

slot #3 for use with terminal 



The SSC Is compatible with the following languages and operating 
systems: 



Integer BASIC 
Applesoft BASIC 



DOS 3.2 
nOS 3.3 



Pascal 1.0 
Pascal 1.1 



650Z Assembler 



Under BASIC, input sent to the SSC at high baud rates may be lost, 
since the RSC can only buffer two characters at a time and BASIC may 
not be fast enough to read characters before they are overlaid. 

In any software environment, characters may be lost when seijt to the 
video screen in scrolling mode at greater than 300 baud. There are 
at least three solutions to this problem; lower the baud rate to 
300 baud; reduce the scrolling window size (using 2 fewer lines 
already makes 1200 baud possible), or use an S0-coluran card with 
automatic hardware scrolling. 



CONNECTOR PIN ASSIGNMENTS 

Table C-1 lists the signals assigned to the connector pins on the 
10-pln header at location 7B on the SSC, and the corresponding pins 
on the DB-25 connector that you attach to the back of the Apple II 
case. 



10-pin 


DB-25 










Header 


Connector 


Sifinal name 




1 


1 


Frame Ground 


1 


DH-75 


2 


2 


Transmit Data (TXD) 








3 


3 


Receive Data (RXD) 








4 


4 


Request To Send (RTS) 








5 


5 


Clear To Send (CTS) 








6 


6 


Data Set Ready (DSR) 








7 


19 


Secondary Clear To Send (SCTS) 








8 


7 


Signal Ground 








9 


2» 


Data Terminal Ready (DTR) 








IP 


8 


Data Carrier Detect (DCD) 


13 




> 



25 



Table C-1. Connector Pin Assignments 
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JUMPER BLOCK WIRING 



Table C-2 lists the signals that the jumper block connects to the 
SSC when the arrow points toward the word tBDEM and when it points 
toward the word TERMINAL. In the latter case, the Jumper block acts 
as a modem eliminator. 

Note that all RS-232-C signals on the SSC use negative-true logic; 
that is, they are true (asserted) at 8 volts and false at +5 volts. 



Signal at SSC 



HODEM 



position (pin) TERtllMAL position (pin) 



Transmit Data 
Receive Data 
Request To Send 
Clear To Send 
Data Set Ready 
Data Terminal Ready 
Data Carrier Detect 
Data Carrier Detect 



Transmit Data C2) 
Receive Data £3) 
Request To Send (4) 
Clear To Send <5) 
Data Set Ready it) 
Data Term. Ready (20) 
Data Carrier Detect (8) 
Data Carrier Detect (8) 



Receive Data (3) 
Transmit Data (2) 
Data Carrier Detect (8) 
Data Carrier Detect (8) 
Data Terminal Ready (2fl) 
Data Set Ready £6) 
Request To Send (4) 
Clear To Send (5)* 



*When SWl-7 is OFF and SW2-7 is ON, the Jumper block in the TERMINAL 
position connects Data Carrier Detect on Che SSC to Secondary Clear 
To Send on the DB-25 connector. 



Table C-2. Jumper Block Wiring 
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SCHEMATIC DIAGRAM 
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APPENDIX D 

ASCII CODE TABLE 



The table below shows the entire ASCII character set, and how to 
generate aach character. Hot all characters ace available directly 
from the Apple II keyboard. However, in Terminal Hode (Chapter 3) 
you tan generate all of the lowercase and special ASCII characters 
not accessible directly from the Apple II keyboard. 

Here Is how to interpret this table! 

• The BINARY column has the 7-blt code for each ASCII character. 

■ The LOW DEC column gives the decimal equivalent of the 7-bit 
binary value. This value is the same if the binary code has 8 
bits and the high-order bit is <SPACE parity; Pascal). 

• The LOW HEX column gives the corresponding hexadeclTaal value. 

• The HI DEC column glues the decimal equivalent of the 7-blt 
binary value if a high-order bit equal to 1 Is appended to It 
(HARK parity; BASIC); for example, 11M1000 for the letter H. 

• The HI HEX column gives the corresponding hexadecimal value. 

• The ASCII CHAR column gives the ASCII character name. 

• The IIJTF.RPRETATION column spells out the mCFining of special 
symbols and abbreviations where necessary. 

• The WHAT TO TYPE column indicates what keystrokes generate 
the ASCII character from the NORMAL Conalded) Apple II 
keyboard, and from the TF.KMINAL Mode (firmware assisted) 
keyboard. Characters not accessible are labeled "n/a." 
Tlie numbers between columns refer to footnotes. 

• Angle brackets enclose the names of single keys (like <F,SC> 
for the ESC key), or enclose keystrokes involving more than 
one key (like <CTRL-SHIFT-M>, which means "hold down CTRL and 
SHIFT while pressing M-") But <ESC>9 neans "type EKC, THliN 
type 9" because the 9 Is outside the angle brackets. 
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To put the S3C In Terminal Hode, see SWl-5 and SWl-6 both ON; then 
use the T command or the remote-con trol <CTRI,-T> command. When the 
SSC first enters Terminal Ilode, the keyboard is locked in uppercase. 
Press <ESC> once for lowercase. This also prepares the SSC for the 
special <ESC>-plus-nuniber keyetrokes. Press <ESC> twice in a ro« 
to lock the keyboard in uppercase agalTl. 



7-BIT LOW LOW HI HI ASCII 

BINARY DEC HEX DEC HEX CHAR INTERPRETATION 



WHAT TO TYPE 
NORMAL TERMINAL 



00P0001 

m 

5100 
0000101 
000^110 
0000111 
0001^00 
^001001 
0001010 
0001011 
0001100 
0001101 
0001110 
0001111 
0010000 
0010001 
0010010 
0010011 
0010100 
0010101 
0010110 
0010111 
0011000 
0011001 
0011010 
0011011 



I 0! 



02 
03 
04 
05 
06 
07 



9 09 

10 0A 

11 0B 

12 0C 

13 0D 
U 0E 

15 0F 

16 10 

17 11 

18 12 

19 13 

20 U 

21 15 

22 16 

23 17 

24 18 

25 19 

26 lA 

27 IB 



128 80 NUL Blank (null) 

129 81 SOH Start o£ Header 

130 82 SIX Start oE Text 

131 83 ETX End of Text 

132 84 EOT End of Transm. 

133 85 ENQ Enquiry 

134 86 ACK Acknowledge 

135 87 BEL Bell 

136 88 BS Backspace 

137 89 HT Horizontal Tab 

138 8A LF Linefeed 

139 8B VT Vertical Tab 

140 8C FF Form Feed 

141 8D CS Carriage Return 

142 8E SO Shift Out 

143 8F SI Shift In 

144 90 DLE Data Link Escape 

145 91 DC! Device Control 1 

146 92 DC2 Device Control Z 

147 93 DC3 Device Control 3 

148 94 DC4 Device Control 4 

149 95 SAK Neg. Acknowledge 

150 96 SYN Synchronization 
15! 97 ETB End of Text Blk. 

152 98 CAN Cancel 

153 99 EM End of Medium 

154 9A sub Substitute 

155 9B esc Escape 



<CTRL-@> 

<CTBL-A> 

<CTRL-B> 

<CTRL-C> 

<CTRL-D> 

<CTRL-E> 

<CTRL-F> 

<CTRL-G> 

<CTRL-ii> 

<CTRL-I> 

<CTRL-J> 

<CTRL-K> 

<CTEa,-L> 

<CTHL-M> 

<CTRL-N> 

<CTRL-0> 

<CTHL-P> 

<CTRL-Q> 

<CTRL-R> 

<CTRL-S> 

<CTRL-T> 11 

<CTRL-0> 12 

<CTRL-V> 

<CTRL-W> 

<CTRL-X> 

<CTRL-Y> 

<CTRL-Z> 

<ESC> 



9 
10 



13 <ESC>0 



1. Normal command character In Comiminicatlon Mode. 

2. Used in ETX/ACK protocol (SIC P8A Emulation Mode). 

3. Used in ENQ/ACK protocol (SIC F8A Emulatian Mode). 

4. Used in ETX/ACK or ENQ/ACK protocol (SIC P8A Emulation Mode). 

5. Or use-" — key. 

6. Normal Command character in Printer Mode. 

7. Or use <RETURN> key. 

8. XON in XON/KOFF protocol (usually in Communication Mode). 

9. Remote-control command to Exit from Terminal Mode. 

10. XOFF In KON/KOFF protocol (usually in Communication Mode). 

11. Remote-control command to Enter Terminal Mode. 

12. Or use — »key. 

13. Use the ESC key to generate the Escape character with the normal 
Apple II keyboard. In Terminal Mode, use <ESC>0. 
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=1 

-4 



7-BIT LOW tow HI HI ASCII WHAT TO TYPE 

RTNARY DEC HEX DEC HF.X CHAR INTERPRETATION NORMAL TERMINAL 



0011100 

0011101 

0011110 

001 1111 

0100000 

0100001 

0100010 

0100011 

0100100 

0100101 

0100110 

01001U 

0101000 

0101001 

0101010 

0101011 

0101100 

0101101 

0101110 

0101111 

0110000 

0110001 

0110010 

0110011 

0110100 

0110101 

0110110 

0110111 

0111000 

0111001 

0111010 

0111011 

0111100 

0111101 

0111110 

0111111 

1000000 

1000001 

1000010 

1000011 

1000100 

1000101 

1000110 

1000UI 

1001000 

1001001 

1001010 

1001011 

1001100 

1001101 

1001U0 



28 IC 

29 ID 

30 IE 

31 IF 

32 20 

33 21 

34 22 

35 23 

36 24 

37 25 

38 26 

39 27 

40 28 

41 29 

42 2A 

43 2B 

44 2C 

45 213 

46 2E 

47 2F 

48 30 

49 31 

50 32 

51 33 

52 3ft 

53 35 

54 36 

55 37 

56 38 

57 39 

58 3A 

59 3B 

60 3C 

61 3D 

62 3E 

63 3F 

64 40 

65 41 

66 42 

67 43 

68 44 

69 45 

70 46 

71 47 

72 48 

73 49 

74 4A 

75 4B 

76 4C 

77 4D 

78 4E 



156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

17 Z 

17 3 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 



9C 

9D 

9E 

9F 

A0 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A6 

A9 

AA 

AB 

AC 

AD 

AE 

AF 

B0 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 

BA 

BB 

BC 

BD 

BE 

BF 

C0 

CI 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

CA 

CB 

CC 

CD 

CE 



FS 
GS 
RS 
US 
SP 
1 

# 



> 

1 

A 
B 

C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 



Space 



File Separator n/a <ESC>1 

Group Separator <CTRL-SHIFT-H> 
Record Separator <CTRL-ST1IFT-N> 
Unit Separator n/a <ESC>2 

spacebar 
I 



Closing Quote 



Comma 

Hyphen 

Period 



< 
> 

+ 



1 

2 
3 
4 
5 
6 
7 
S 
9 

1 

< 

> 
? 

A 
B 
C 
D 
E 
P 
G 
H 
I 
J 
K 
L 
M 
H 
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7-BIT LOW LOW HI HI ASCII 

BINARY DEC HEX DEC HEX CHAR INTERPRETATION 



WHAT TO TYPE 
NORMAL TERMINAL 



mil 



0001 
0010 
0011 
^100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 



1 

00010 
00011 
00100 
00101 
00110 
00111 
01000 
01001 
01010 
01011 
01100 
01101 
01110 
01111 
10000 
10001 
10010 
10011 
10100 
10101 
10110 
10111 
11000 
11001 
11010 
11011 
11100 
11101 
U110 
11111 



79 4F 

S0 30 

81 51 

82 52 

83 53 
SI* 5A 

85 55 

86 56 

87 57 

88 58 

89 59 

90 5A 

91 5B 

92 5C 

93 50 

94 5E 

95 5F 

96 60 

97 61 

98 6Z 

99 63 



100 
101 



110 
111 
112 



64 
65 



102 66 

103 67 

104 68 

105 69 

106 6A 

107 6B 

108 6C 

109 6D 



6E 
6F 
70 



113 71 

114 72 

115 73 

116 74 

117 75 

118 76 

119 77 

120 78 

121 79 

122 7A 

123 7B 

124 7C 

125 7D 

126 7E 

127 7F 



207 


CF 














208 


D0 


P 






P 




209 


Dl 


Q 






Q 




210 


D2 


R 






R 




211 


D3 


S 






S 




212 


D4 


T 






T 




213 


D5 


U 






U 




214 


D6 


V 






V 




215 


D7 


w 






V 




216 


D8 


X 






X 




217 


D9 


Y 






Y 




218 


DA 


Z 






z 




219 


DB 


[ 


Opening 


Bracket 


n/a 


<ESC>3 


220 


DC 


\ 


Reverse 


Slant 


n/a 


<ESC>4 


221 


DD 


1 


Closing 


Bracket 


<SHIFT-IO 




222 


DE 


* 


Circiimf lest 


" 




223 


DF 




Underline 


n/a 


<ESC>5 


224 


E0 


' 


Opening 


Quote 


n/a 


15 


225 


El 


a 






n/a 


a 


226 


E2 


b 






n/a 


b 


227 


E3 


c 






n/a 


c 


228 


E4 


d 






n/a 


d 


229 


E5 


e 






o/a 


e 


230 


E6 


f 






n/a 


f 


Z31 


E7 


g 






n/a 


S 


232 


E8 


li 






n/a 


h 


233 


E9 


i 






n/a 


i 


234 


EA 


i 






n/a 


i 


235 


EB 


w 






n/a 


k 


236 


EC 


1 






n/a 


1 


237 


ED 


in 






n/a 


m 


238 


EE 


n 






n/a 


n 


239 


EF 


o 






n/a 


□ 


240 


F0 


P 






n/a 


P 


241 


Fl 


q 






n/a 


q 


242 


F2 


r 






n/a 


r 


243 


F3 


s 






n/a 


B 


244 


F4 


t 






n/a 


c 


245 


F5 


u 






n/a 


u 


246 


F6 


V 






n/a 


W 


247 


F7 


u 






n/a 


w 


248 


F8 


X 






n/a 


X 


249 


F9 


y 






n/a 


y 


250 


FA 


z 






n/a 


z 


251 


FB 


1 


Opening 


Brace 


n/a 


<ESC>6 


252 


FC 


1 


Vertical Line 


n/a 


<ESC>7 


253 


FD 


}_ 


Closing 


Brace 


n/a 


<ESC>8 


254 


FE 




Dverline (Tilde) 


n/a 


<ESC>9 


255 


FF 


DEL 


Delece/Rubout 


n/a 


<EBC>: 



5. Ust- Closing Quote (39). For high value, use CHRSC96), etc. 
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m 
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k' 
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APPENDIX E 

TROUBLESHOOTING HINTS 



This appendiK contains two tables designed to help you diagnose 
problems that can occur uhen using the SSC to coranuinicate with an 
RS-232-C device. The device can be a printer, or a plotter, or 
terminal, or another computer, or soroe other Data Terminal Equipment 
(DTE), and It can be connected either directly, or via a modem or 
some other Data Communication Equipment (DCE). Whenever two DTEs 
are connected together, there must be TWO modems (DCEs) or ONE modem 
eliminator (such as the jumper block when it points toward the word 
TERMINAL) between them. 

When diagnosing problems, remember that there are many variables 
Involved in the coramunications connection: 

• the Apple II and its keyboard, screen, and software 

• the SSC, the slot it is in, its switch settings (especially 
mode selection), its jumper block, cable, and software commands 

• the external cable, with some number of wires (enough wires?) 
connected to pins (all the correct pins?) at each end 

• possibly two modems connected by low-grade telephone lines, 
plus another cable from the remote modem to the remote device 

• an RS-232-C device at the other end, with its own switch 
settings find needs (such as paper, ribbon, AC power...) 

As you can see, making all these components work together correctly 
is no mean feat. If there are problems, the easiest way to resolve 
thera is to start with very simple, sure communication between the 
Apple and the device. Once you have established basic communication 
(even if the characters are garbled), further troubleshooting 
becomes much easier. Be patient and methodical. 

Trouble usually has characteristics visible on the Apple II screen 
(Table E-1), or at the device (Table E-2). If your troubleshoDting 
efforts fail, consult your Apple dealer — but first record all the 
variables (as outlined above) and the symptoms you observed. 
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Problem 


Symptom 


Possible Cause 


Solution 




no data 
trans Ter 


no s tgn of 
any commu- 
nication 

at all 


cable wires not 
connected OK; 
jumper block 
facing kjrong way 


check all cable connec- 
tions, then pin assign- 
ments; try reversing 

jumper block 




charscters 
garbled 


jh2 3gSSQ 


wrong baud rate 


change SWl-1 TO SHl-i or 
use <n>B conunand 




wrong data format 


change SU2-1 (and SW2-2 
in Comm Mode) or use <n>D 
command to change format 




other device is 
off, out of paper, 
etc. , off-line 


turn on device, remedy 
its problems, put it 
on-line 




paper not 
advancing 


one line 
of smudge 


printer needs line 
feeds from SSC 


turn SW2-5 ON or use 
Ltinefeed ECnable command 




printer la 

skipping 

lines 


lines look 
like this 


printer and SSC 
both generating 
<I.F> after <CH> 


turn off SW2-5 In Printer 
Kode, or use L(Inefeed 
Ddsable command 




mlsstng 
characters 


msslg 
ca ract rs 


device buffer 
is overflowing 


If device supports full 
RS-232-C handshaking, en- 
sure all required cable 
wires are connected 

if device supports only 
etX/ACK, set SIC P8A Mode 

if device aupports XON/ 
XOFF, set Printer Hode 
and use X(OFF E(nBble cmd 
or set Comm Hode 

If device supports none 
of these, set delays with 
<n>C, <n>L and <n>F cmds 




device 
slicks at 
line's end 
going nuts 


one long 
OK line, 
smudge nt 
right end 


device doesn't 
generate own <CR> , 
and isn't getting 
enough from Apple 


use SIC p8 Mode and <n>N 
command, or Printer Mode 
and C conunand plus appro- 
priate SW2-3 and SU2-4 

have software send <CR> 
before right margin 





Table E-1. Problems Detected at the Device 



S 

m I d 
m ^ 

V ' 4 

i: 3 
i> ^ 

m ^ 

ft! ^ 

ii 3 

m ^ 



Problem 


Symptom 


Possible Cause 


Solution 


Apple has 


It wor^s 


ACIA internipCing 


make sure that interrupt 


occasional 


one minute 


the Apple when DCD 


switch SW2-6 is OFF 


bad times 


& not next 


or DSR. changes 




Apple not 


dead kybd 


SSC in slot n 


Pascal e?tpects eKternal 


working 


and screen 


under Pascal 


terminal to run the show 


Apple kybd 


keystrokes 


echo off; keyboard 


use E(cho E(nable cmd; 


seeiaa off 


all lost 


zapped; IN# not 


unzap with POKE; INi»e 


screen 


nothing 


device not echoing 


in Coram or Terminal Mode, 


s eema of f 


typed is 


(half duplex) or 


use E(cho ECnable; In SIC 




displayed 


ACIA not sending 


or Printer Mode, use I 






to screen 


command or SW2-3 i -4 ON 


screen is 


eevveerryy 


device & SSC both 


use E(cho D(isable cmd In 


seeing 


tthhiinngg 


echoing to Apple 


Comm Mode or use <n>N cmd 


double 


ttwuiiccee 


(full duplex) 


In Printer Mode 


screen Is 


lines look 


device generating 


use M(aak ECnable command 


spacing 




and sending <LF> 


to remove extra linefeeds 


double 


like this 


after <CR> 




forced 


lowercase 


Apple monitor 


use <n>T command to allow 


uppercase 


beCOMES 


changing letters 


lowercase to pass through 


display 


UPPERCASE 


in GETLINE routine 


(not possible in Pascal) 


Apple 


pple 


screen scrolling 


turn off screen (<n>N or 


misses 


sses 


too slowly, or 


EUZ-3 f. -i In Prtr Mode); 


some 


orae 


BASIC or Pascal 


reduce scroll window; use 


characters 


ranters 


program running 


assembly language or fas- 


at Che 


t the 


too slowly , and 


ter program rouCInefl; use 


beginning 


bgnning 


so ACIA overruns 


lower baud rate (300 vs. 


of lines 


lines 




1Z00); use <n>C, <n>L or 
<n>F commands; in Comm 
Mode, chain (<n>S cmd) to 
B0-column card with Its 
own scrolling hardware 



Table E-2. Problems Detected at the Apple 
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m. «4 

B 41 

K ^ 

K ^ 
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ii 3 

B' 4 

E: ^ 

B ^ 

E ^ 

m ^ 

m ^ 
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C 4 

B ^ 



APPENDIX F 

ERROR CODES 



The SSC uses I/O scratchpad address E67B+S (a is che number of the 
slot chat the SSC Is In) to record status after a read operation. 
The firmware calls this byte STSBYTE. Table F-1 lists che bit 
definitions of this byte: 



S678+s/ 




Status Byte (STSBYTE) 


\ 


/. 


f, 


5 ;. 3 2 1 


\ 


1 Vi 1 


c 


1 Error | ICar Lst | Overrun | Frn ErrlPar Err 



Bit " 1" [leans 

Parity Error occurred 

1 Framing Error occurred 

2 Overrun occurred 

3 Carrier lost 

5 Error occurred 



" 0" Means 
No Parity Error occurred 
Ho Framing Error occurred 
llo Overrun occurred 
Carrier present 
No error occurred 



Table F-1. STSBYTE Bit Definitions 

The terras Parity Rrror, Framing Error and Overrun are defined in the 
Glossary. 

Bits 0,1, and 2 are the same as the corresponding three bits of the 
ACIA Status Register (Appendix A). Hit 3 Indicates whether or not 
the Data Carrier Detect (DCD; Chapter 4) signal went false at any 
time during the receive operation. Bit 5 Is set if any of the other 
bits are set, as an overall error indicator. If bit 5 is the only 
hit set, an unrecognized command was detected. If all hits are 0, 
no error occurred. 

In BASIC, you can check this status byte via a PEF,K S67R+S (s Is the 
SSC slot), and reset it with a POKE comnand at the same location. 

In Pascal, the lORESULT function returns the error code value. 
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K*^ Any character — including the carriage return at the end of a 
^^ — ^ WRITELH statement — will cause posting of a ne« value in 
lORESULT. 

Table F-2 shows the possible conibinatloiis of error bits correspond to 
these decimal error codes. 



BASIC PEEK 


S678-fs 


Carrier 




Framing 


Parity 


or Pascal 


lOHESULT 


Lost 


Overrun 


Error 


Error 









(no error) 




32 






(Illegal 


oommand) 




33 




no 


no 


no 


yes 


34 




no 


no 


yes 


no 


35 




no 


no 


yes 


yes 


36 




no 


yes 


no 


no 


37 




no 


yes 


no 


yes 


38 




no 


yes 


yes 


no 


39 




no 


yes 


yes 


yes 


40 




yes 


no 


no 


no 


41 




yea 


no 


no 


yes 


42 




yes 


no 


yea 


no 


43 




yeo 


no 


yes 


yes 


44 




yes 


yes 


no 


no 


45 




yee 


yes 


no 


yes 


46 




yes 


yes 


yes 


no 


47 




yes 


yes 


yes 


yes 






GLOSSARY 



Table F-2. Error Codes and Bits 

These error codes begin with the number 3Z to avoid conflicting with 
previously defined and documented system error codes. 
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m Si 

m 4 

m ii 

m ^ 

m i^ 

m '^ 

m ^ 

m ^ 



To avoid lengthy or repetitive definitions, many terras used in one 
definition are themselves defined elsewhere in this glossary. Also 
for the sake of brevity, terms and expressions ace spelled out, with 
their abbreviations immediately after them. In a glossary of this 
size, the reader «ilL have little difficulty locating abbreviations. 



ACK: An ASCII character (decimal fi ; Appendix D) sent from a device 
to the Apple 11 in response to an ETX or ENQ character in SIC 
PSA Emulation Mode. 

American Standard Code for Information Interchange (ASCII): A 
standard defining the codes to represent a 128-element 
character set (Appendix D) In a fixed way for devices of 
different manufacturers. It is the standard for digital 
communication over telephone lines. 

Asserted: Hade true (positive in pos itive-crue logic; negative in 
negative-true logic). Usually refers to electrical signals, 
like the RS-232-C signal Clear To Send, etc. 

Asynchronous: Having a variable time interval between characters. 

Asynchronous Communications Interface Adapter (ACIA) : In the SSC, a 
single chip (Synertek 6551 or equivalent) that converts data 
from parallel to serial form and vice versa, and handles serial 
transmission and reception and RS-232-C signals, under the 
control of internal registers set and changed by SSC firmware. 

Baud: A unit of signalling speed equal to the number of discrete 
conditions or signal events per second. With the SSC, for 
example, using a data format of 1 start bit, 7 data bits, 1 
parity bit and 1 stop bit (10 bits in all), 300 baud Is 
approximately equal to 30 characters per second. 

Binary; A number system with two digits, "0" and "1," with each 
digit position moving from right to left representing a 
successive power of two. For example, I represents decimal 1; 
10 represents 2; 100 represents 4; 1000 represents 8, etc. 

Bit: A Binary digiT, either a or a 1 . 
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BREAK: A 0.233 secnnd SPACE <0) signal sent over a communication 

line to Interrupt the sender. This signal is often used Co end 
a aession with a timesharing service. 

Carriage Return (CR) : An ASCII character (decimal 13; Appendix D) 

that ordinarily causes a printer or display screen to place the 
subsequent character on the left margin. On a manual 
typewriter, this movement is combined with Linefeed (the 
advancement of the paper to the next line). With computers, 
carriage return and linefeed are separate, causing hair-raising 
problems for the user. 

Carrier: The background signal on a communication channel chat is 
modified to "carry" the information. Under RS-232-C, the 
carrier signal is equivalent to a continuous MARK or 1; a 
transition to 8 then represents a start bit. 

Character: Any symbol thac has a widely understood meaning. In the 
ASCII code, letters, numbers, punctuation marks, and so on, are 
all characters (Appendix D). 

Chip: A tiny wafer of silicon, with conductive metallic impurities, 
that has layers of microscopic circuits ecched on It. 

Clear To Send (CTS): An RS-232-C signal from a DCE to a DTE that 
the SSC keeps false until the DCE makes It true, indicating 
that all circuits are ready to transfer data. 

Command Character; An ASCII character, usually <CTRL-A> or 
<CTftL-l> (Appendix R), that causes the SSC firmware to 
Interpret subsequent characters as a command. 

Command Register: An ACIA location (at hexadecimal address 
SC08A+S0) that stores parity type and RS-232-C aignal 
characteristics. 

Communications Interface Card (CIC): An Apple II Interface card 
designed to connect tVie Apple II to a device via a DCE. 

Communications Mode: An operating state In uhlch the SSC is 
prepared to exchange data and signals with a DCE. 

Control Character: Any character generated by holding down the key 
marked CTRL while pressing some other key. 

Control Register: An ACIA location (at hexadecimal address 

SC08Ii+s0) that stores data fonaat and baud rate selections. 

Daisy Chaining! A method of passing incoming signals and data from 
one peripheral connector slot to another, such as from the SSC 
slot to a slot containing an fl0-column-dlsplay card. 

Data Bit: With the SSC, one of 5 to B bits represenclng a character. 



m 


^ 


m 


!4 


i' 


^ 


1' 


^ 


ft< 


^ 


m 


3 


ft: 


^ 


E 


^ 


l! 


:d 


i 


^ 


fi: 


4 


e: 


3 


t 


4 


m 


^ 


t* 


^ 


r 


4 


m 


3 


^ 


^ 


i& ^ 


E^ ^ 



Data Carrier Detect (DCD): An IIS-232-C signal from a DCE to a DTE 
(such as the Apple II) Indicating that a communication 
connection has been established. The SSC's Internal circuits 
hold DCD false until the external device sets DCD true. 

Data Communication Equipment (DCE): As defined by the RS-232-C 
standard, any device that transmits or receives Information. 
Usually this is a modem. However, when a Modem Eliminator Is 
used, the Apple II looks like a DCE to the other device, and 
the other device looks like a DCE to the Apple. 

Data Conversion: Changing of data from parallel to serial form or 
from serial to parallel form. 

Data Format: The form in which data Is stored, manipulated or 

transferred. Serial data transmitted and received by the SSC 
has a data format of: one start bit, 5 to B data bits, an 
optional parity bit, and one, one and a half, or two stop bits. 

Data Set Ready (DSR) : An RS-232-C signal from a DCE to a DTE 
indicating that the DCE has established a connection. 

Data Terminal Equipment (DTE): As defined by the RS-232-C standard, 
any device thac generates or absorbs Information, thus acting 
as a terminus of a communication connection. 

Data Terminal Ready (DTR) : An RS-232-C signal from a DTE to a DCE 
indicating a readiness to transmit or receive data. 

Default Value: A value that is assumed or set in the absence of 
explicit instructions otherwise. 

Device; A piece of equipment; usually a printer, plotter, terminal 
or computer. When the jumper block is in the MODEM position, 
the SSC expects Che device to be a DCE (such as a modem). 

Echo: To send an input character to a video screen, printer, or 
other output device. On a typewriter, what we strike on the 
keyboard appears on the page in the same step. Ui th a 
computer, these two steps are controlled separately. 

Electromagnetic Interference (EHl ) : Electrical or magnetic signals 
or noise that disturbs the operation of radio or television 
receivers. For example, a hair dryer often creates EMI chat 
fuzzes up the picture on a nearby television set. 

Emulation Mode: A manner of operating in which one computer or 

interface imitates another. For example, in SIC VS Emulation 
Mode, the SSC acts very much like an Apple II Serial Interface 
Card with the P8 version of firmware. 

ENQ: An ASCII character (decimal S; Appendix D) used in the ENQ/ACK 
protocol (SIC t'SA Emulation Mode). 
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ETX: An ASCII character (decimal 3; AppendlK D) used in the ETX/AOt 
protocol (SIC P8A Esulatlon Mode). 

Even Parity: Use of an extra bit set to or 1 as necessary to make 
the total nuraber of 1 bits an even number. For example, the 
7-bit ASCII code for the letter A (1000001) has two 1 bits; for 
even parity, the transmitting device appends an eighth bit 
equal to so that the total number of 1 bits remains even. 
The receiving device can count 1 bits as a way of checking for 
transmission errors- 
False: Zero or negative voltage in positive-true logic; positive 

voltage in negative-true logic. Absence of an arbitrary signal 
or condition. 

Firmware (FW): Software that resides In ROM and so is relatively 
unchangeable (firm) compared to software in RAM. 

Form Feed (FF): An ASCII character (decimal 12; Appendix D) that 
causes a printer or other paper-handling device to advance to 
the top of the next page. 

Framing Error (FRM) : Absence of the expected stop bltCs) on a 

received character. The ACIA records this error by setting bit 
1 (FRM) of its Status Register to 1. The ACIA checks and 
records each framing error separately: If the next character 
1b ok, the FRU bit is cleared. 

Full Duplex: Capable of simultaneous two-way communications. 

Half Duplex: Capable of communications in one direction at a time. 

Handshake : A kind of communication protocol in which the receiving 
device, when it has successfully gotten a character or block of 
characters, sends back an acknowledging signal, thereby 
triggering the next transmission. 

Hardware: The actual physical switches, wires, chips, PC boards, 
and so on, of a computer system. 

Header: A cable connector mounted on a PC board. 

Hexadecimal: A numbering system that uses Ifi digits; usually these 
are represented by tlie ten decimal digits, through 9, plus , 
the letters A through F (A representing decimal ten, F 
representing decimal fifteen, etc.). Each hexadecimal digit 
can represent a string of four binary digits. 

High-order Hit: See Most Significant Bit. 

Initialization: The process of setting up initial values and 

conditions. In the SSC, the firmware finds out the switch 
positions and the current operating system, and uses these 
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findings to initialize both the ACIA registers and the 
Scratchpad RAM locations for the slot the SSC is in. 

^B Input; Data that flows from the outside world into the Apple II. 

Interface: Some combination of hardware, firmware and software that 
makes possible the useful connection of two otherwise 
Incompatible pieces of equipment. 

Interrupt: A special control signal from an external source that 
diverts the Apple II from the program It Is executing to a 
specific routine that handles the condition (such as a printer 
gone awry) that caused the interrupt. 

Jumper Block: In the SSC, a plastic plug with pins connected in 

such a way that it passes RS-232-C signals between the SSC and 
the external device either unchanged (MODEIl position) or 
permuted In the manner of a Modem Eliminator (TERMINAL 
position) . 

Least Significant Bit (LSB) : The right-hand bit of a binary number 
as written down; its positional value Is or I (that is, or 
I times 2 to the power). 

Linefeed (LF): An ASCII character (decimal 10; Appendix D) that 

ordinarily causes a printer or video display to advance to the 
next line. 

Local: Nearby; capable of direct connection using wires only. 



Low-order Bit: See Least Significant Bit. 
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MARK Parity: A bit of value 1 appended to the high-order end of a 
binary number for transmission. The receiving device can then 
check for errors by looking for this value on each character. 

Mode: Manner of operating. The SSC can operate in one of four 

chief modes, depending on the settings of switches SWl-5 and 
SWl-6: Printer Mode, Communications Mode, SIC P8 Emulation 
Mode, and SIC P8A Emulation Mode. 

Modem: MOdulator/DEHodulator; a DCE device that connects a DTE to 
communications lines. As used with the SSC, a device that 
exchanges RS-232-C signals wlQh the ACIA to establish a 
communications connection, and then either converts data from 
RS-232-C voltages to RS-232-C tones for transmission, or 
performs the opposite conversion on received data. 

(lodera Eliminator! The physical crossing of wires that replaces a 

pair of modems for direct connection of two pieces of RS-23Z-C 
Data Terminal Equipment. In the SSC, the jumper block serves 
this purpose when installed in the TERMINAL position. 
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Most Significant Bit (KSB): The leftraost bit of a binary number as 
written down. This bit represents or 1 times 2 to the power 
one less than the total number of bits in the binary number. 
For example, In Che binary number 10000, the 1 represents I 
times 2 to the fourth power, or sixteen. 

Odd Parity: Use of an extra bit set to or 1 as necessary to make 
the total number of 1 bits an odd number. For example, the 
7-bIt ASCII code for the letter A (1000001) has two 1 bits; for 
odd parity, the transmitting device appends an eighth bit equal 
to 1, making the total number of 1 bits odd. The receiving 
device can check for transmission errors by counting 1 bits. 

Output: Data that flows from the Apple II to an external device. 

Overrun (OVR) : A condition that occurs when the Apple II processor 
does not retrieve a received character from the Receive Data 
Register before the subsequent character arrives. The ACIA 
automatically sets bit 1 (OVR) of its Status Register; 
subsequent characters are lost. The Receive Data Register 
contains the last valid data word received. 

P8: One of two types of Programmable ROM (PROM) Installed In the 
Apple II Serial Interface Card. This PROM performed batch 
moves, but had no provision for software handshaking. 

PSA: One of two types of Programmable ROM (PROM) installed In the 

Apple II Serial Interface Card. This PROM provided the ENQ/ACK 
software handshaking required by several types of printers. 

Parallel Interface: A connection between two devices where there Is 
a separate wire for each bit of a character, so that an entire 
character can be transferred in a single instant. 

Parity: Maintenance of a sameness of level or count, usually the 

count of 1 bits In each character, for error checking. In the 
SSC, the AGIA has a register that stores the type of parity 
selected (none, odd, even, MARK or SPACE). It automatically 
generates the parity bit when transmitting, and both checks and 
discards parity bits appended to received characters. 

Parity Error (PAR); Absence of the correct parity bit value in a 

received character. The ACIA records this error by setting hit 
(PAR) of its Status Register to I. 

Peripheral Connector Slot: One of eight 50-pin slots inside the 

Apple II case near the back. Within certain restrictions, each 
slot can contain add-on memory, an adapter for 80-column 
display, or an Interface to an external device. 

Polarized Header; On the SSC, a 10-pln female connector for 

the internal cable; this connector has a slot on one side that 
receives n "key" on the cable's male connector. 
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Printed Circuit (PC) Board; A sheet of stiff nonconductive material 
with one or mote thin layers of metal bonded to It. Unwanted 
areas of this metal are etched away, leaving the paths of the 
desired circuits. Electronic components can then be soldered 
to the board. Small PC boards are also called cards. 

Printer Mode: An operating state In which the SSC Is prepared to 

exchange data and signals with another DTE (such as a printer). 

Protocol: A predefined exchange of control signals between devices 
enabling them to prepare for coordinated data transfer. 

Radio Frequency Interference (RFI): Electromagnetic Interference 
occurring at frequencies used for radio communications. 

Random Access Meniory (RAM): A series of storage locations that can 
be accessed directly (by means of horizontal and vertical 
coordinates) for both reading and writing. 

Read Only Memory (ROM); A secies of storage locations that can be 
read but c.aiinnt be written to; this protects the programs and 
data in the RDM from alteration or destruction. 

Receive Data Register: A read-only register in the AGIA (at 

hexadecimal location SC088+S0) that stores the most recent 
character successfully received. 

Remote: Too distant for direct connection via wires or cables only. 

Request To Send (RTS) : An RS-232-C signal from a DTE to a DCE to 
prepare the DCE for data transmission. 

Ring Indicator (RI): An optional RS-232-C signal from a DCE to a 
DTE that indicates the arrival of a call. 

RS-232-C: A standard created by the Electronic Industries 

Association (EIA) to allow devices of different nwnuf acturers 
to exchange serial data — particularly via telephone lines. The 
ACIA in the SSC Implements all the required primary RS-232-C 
signals. These signals are true when at volts. 

Scratchpad RAM: Eight locations in the Apple's memory reserved for 
each of the 8 peripheral connector slots (64 bytes in all). 

Secondary Clear To Send (SCTS) : A secondary RS-232-G signal chat 
some printers use Instead of Clear To Send. 

Serial Interface: A connection in which all ttie hits of a 

character are sent slnng a single wlrt one after Che other. 

Serial Interface Card (SIC): An Apple II product designed to 
connect an RS-232-C device directly to the Apple II. 
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SIC Emulation Mode; A state o£ operation In which the SSC imitates 
an Apple II Serial Interface Card. 

SPACE Parity: A bit of value <f appended to a binary nuint)er For 

C ransmisBion. The receiving device can look for this value on 
each character as a means of error checking. 

Start Bit: A transition from a MARK signal to a SPACE signal for 
one bit-time, indicating that the next string of bits 
represents a character. 

Status Register: An ACIA register CheKadecimal location SC089+sp) 

that stores the state of two of the RS-Z3Z-C signals and of the 
Transmit and Receive Data Registers, as well as the outcome 
of the raosC recent character transfer. 

Stop Bit: A MARK signal following a string of data bits to indicate 
the end of a character. 

Super Serial Card (SSC): The interface card described in this 

manual. It is called "super" because it can simultaneously 
transmit and receive data In one of 35 formats at any of 15 
speeds, honor several software protocols, coraraunicate directly 
with either DTE or DCE, change operating characteristics in 
response to software commands, and dovetail with the chief 
operating environments offered with the Apple II. 

Terminal: An input/output device, usually made up of a keyboard and 
video display and sometimes including Its own printer and 
magnetic storage devices, that can act as a separate and even 
remote alte for data transfer with a computer system. 

Terminal Mode: An operating state of the SSC in which the firmware 
bypasses the Apple II's central processor, and makes the Apple 
act as a simple terminal capable of generating all of the ASCII 
characters . 

Transmit Data Register: A write-only register in the ACIA (at 

hexadecimal location $C088+s0) Chat holds the current character 
to be transmitted. 

Truei Positive voltage In positive-true logic; zero or negative 
voltage in negative-true logic. Assertion of an arbitrary 
signal or condition. 

XOFF: An ASCII character (decimal 19; Appendix D) sent by a 

receiving device to a transmitting device to halt transraisslon 
of characters. 

XON: An ASCII character (decimal 17; Appendix D) used in Che 

XON/XOKF protocol as a go-ahead character frum the receiving 
device to the sending device after an XOFF has been sent to 
hale transmission. 
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